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38 


0.15 


50.00 


A 


0.14 


60. OO 


A 


50/50 


39 


O.I 5 


50.00 


A 


O.I4 


60.00 


A 


50/50 


40 


O.I 5 


50.00 


A 


0.14 


60.00 


A 

h\ 


50/ 50 


4 1 


O.I 5 


50.00 


A 


0.14 


60.00 


A 
f-\ 




42 


O.I 5 


50.00 


A 


O.I4 


60.00 


A 


50/ 50 


43 


O.I5 


50.00 


A 


O.I4 


60.00 


A 


50/ 50 


44 


O.I 5 


50.00 


A 


O.I4 


60. OO 


A 


70/30 


45 


O.I 5 


50.00 


A 


O.I4 


60.00 


A 


70/30 


46 


O.I 5 


50,00 


A 


O.I9 


60.00 




30/ 70 


47 


O.I 5 


50.00 


A 


0.19 


60.00 




30/70 


48 


O.I 5 


50.00 


A 


O.I9 


60 .OO 




50/50 


49 


0.05 


70,00 




0-I4 


60.00 


A 

f-\ 


30/ 70 


50 


O.05 


70.00 




O.I4 


60.00 


A 




51 


0.05 


70.00 




O.I4 


60.00 


A 




52 


0.05 


70.00 




O.I9 


60.00 








0.05 


70.00 




O.I9 


60.00 




30/ 70 


54 


0.05 


70.00 




0.19 


60.00 




50/50 


55 


O.IO 


50. OO 


8 


O.I4 


60.00 


A 


30/70 


56 


O.IO 


50.00 


B 


O.I4 


60.00 


A 


30/70 


57 


O.IO 


50.00 


B 


0.14 


60.00 


A 


50/50 
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21 



22 





mmmmm 


(S/cm) 




mm. 


( w t % ) 


30 








1.8 E-3 


3 1 


1 : R F - 
1 o r ^ 


/ D L- 


57 00 


9.9 E-4 


32 




y-ft 1 
/ D L 




8-8E-4 


33 


L. t V^iVJ 4 


y- Q 1 / R M P 
/ D L- / U lYI t- 




I.8E-3 


34 


1 i p 1 n /i 




45.00 


5.0E-4 


35 


L 1 1 W 4 


I V-^ / L> tVi C 


I nn 


l:9E-3 


36 


L 1 AS r 6 






5.2 E-4 


37 


L 1 AS r 6 


P / 0 Nil Q — "T W P 




L8 E-3 


38 


L 1 CI U4 


V- R 1 




9.8 E-4 


39 


Li or 4 


V 01 

/ ~ dL 




I.2E-3 


40 


LiCr3bU3 


y Q 1 

/ -dL 




I.OE-3 


4 1 


L1CIO4 


/ -BL/ Divlt. 




1.2 E-3 


42 


LiC104 


PC/ DME 


oU. OU 


1.0 E-3 


43 


L 1 MS r 0 


P /QM^ JTMP 
t: Lr / ll. IVie I rir 


/z 1 

0 1 . vJ^J 


L9 E-3 


44 


L- 1 Uiw4 


/ - t> L / U M ll 




8.9E-4 


45 


L- 1 AS r 6 


Cr* /OKA A "TLJC 




I.I E-3 


46 


L I C104 


/ - D L 


c> 1 0 r> 
D I . Z3 VJ 


1.2 E-3 


47 


Ll As r6. 


tC / ^ Me - 1 Mr 




l-OE-3 


48 


Ll Ci04 


/- BL /DML 


58. 20 


1.2 E-3 


49 


LlC104 


/ - B L 


oO.O 0 


1.2 E-3 


50 


L 1 AS r 6 


t-O/^Me-l nr 


D 1 . 00 


2.3E-3 


5 1 


LiC104 


X-BL/DME 


53.00 


8.9E-4 


52 


LiC104 


r-BL 


49.00 


1 . 1 E -3 


53 


LIAsFe 


EC/2Me-THF 


5 1 .90 


I.2E-4 


54 


LiC104 


r 8L/DME 


49. SO 


2.1 E-3 


55 


LiGlOa 


r-BL 


58. 20 


1.4 E-3 


56 . 


LiAsFe 


EC/2Me-THF 


57.00 


1.2 E-3 


57 


LiC104 


r-BL /DME 


61 .00 


2.1 E-3 



[0 04 8 ] [mmi^m3t^j:i,^m'i 

i^M^i 5 8 ~ 7 4 ) jj<"=t^ >'-'i^tt L jj< 'J ;^ u 

NipolLX424)t. iJ)l-^=¥iyJ\^^i±Ofc^<) 40 

(a^^t>nmN i p o 1 1 5 7 1 ) ^mimmm.t\, 

jg. -MEEtymk^. 2 4^rai 0 5-C. (0.0 1 

To r r JKT) -C-?P>(i:|t:jtiS-f±. :J h 



[004 9] (|©fe{?!j7 5~7 7 ) *Jl';J<+~>^U^ttL 
:^-izt>n.mN ipolLX424) ^<<}Ti'<J^ 
>*tKN i p o 1 1 5 5 1 ) 5r@ff^t»S«l:t*5a5CD<l; 

5{c/<f^j;^{cii^L//c, ^(o'ik(oxmit. mums 8 

A«. 3'Att^g?:ffi%. ^-»^cmWW?Slg^7f^U/c, 
to 05 0] (IIJSI«J7 8~8 0) !i<';xf^U>/:/d' 



(13) 
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ILXl 10) tfJl^^^iy)l^^Utc7i<'Jr^')i^ 
>tt^N i p o 1 1 5 7 1 ) ^mB^m&tbf)^0ib(D^ 

[0 05 1 ] (HiS^ilS 1 --8 3) 

iLXiio)<t. ^yr^^yo^h y;i//yt^>^x> 

(H*-fef:*->ttMN i p o 1 1 5 

/Co ^(o^ik(ojLmt. mmmbs^i Atmm^h^. 



24 



[005 2] (^^08 4-8 6) @B^tgi?S;^^W-r 
*-fe':t>*ti^N ipoI2750X5)<!:, t!)i^-^^^iy 

m'yy'y'^:^ ( 0*-fe':i->*tSSN i p o 1 1 5 7 1 ) >& 

SJfJ:9^mMl:l::^)^^5(Di:5tc;^cC>5>cfc^CCi:^^L//c. -€"<7> 
f^CDXfi^i. IIJSFII5 8'-7 4<t|g«ir*6« »?>n/c 

[0 0 5 3 ]® 
[^5] 





LPP^T- 


HPP 


LPR/ 


( /xm ) 


a(wt%) 




( /xm ) 


fi(Wt%) 






O.I 5 


50.00 


A 


O.I4 


60.00 


A 


30/ 70 




O.I 5 


50.00 


A 


O.I4 


60.00 


A 


30/ 70 


O vy 


O.l 5 


50.00 


A 


0.14 


60.00 


A 


30/ 70 


O 1 


O.I 5 


50.0G 


A 


O.I4 


60.00 


A 


30/ 70 


62 


O.l 5 


50.00 


A 


O.I4 


60.00 


A 


30/70 




O.l 5 


50.00 


A 


0.14 


60.00 


A 


30/ 70 




O.l 5 


50.00 


A 


O.I4 


60.00 


A 


30/ 7 O 




O.l 5 


50. OO 


A 


0.14 


60. OO 


A 


30/70 




O.l 5 


50.00 


A 


O.I4 


60.00 


A 


50/50 


o / 


O.l 5 


50. OO 


A 


O.I4 


60.00 


A 

A 


50/50 


68 


O.l 5 


50.00 


A 


0.14 


60.00 


A 


50/ 50 


69 


0.15 


50.00 


A 


O.I4 


60.Q0 


A 


50/50 


70 


O.l 5 


50.00 


A 


0.14 


60.00 


A 


50/50 


7 1 


O.l 5 


50.00 


A 


O.I4 


6O.00 


A 


50/50 


72 


O.l 5 


5O.O0 


A 


O.I4 


60.00 


A 


50/50 


73 


O.l 5 


50.00 


A 


O.I4 


60.00 


A 


70/ 30 


74 


O.l 5 


50.00 


A 


0.14 


60.00 


A 


70/ 30 


75 


O.l 5 


50. OO 


A 


O.I9 


60.00 




30/ 70 


76 


O.l 5 


50.00 


A 


O.I9 


60.00 




30/ 70 


77 


O.l 5 


50.0d 


A 


0.19 


60.00 




50/50 


78 


0.05 


70.00 




O.I4 


60.00 


A 


30/70 


79 


0.05 


70. OO 




0.14 


60.00 


A 


30/70 


SO 


0.05 


70.00 




0.14 


60.00 


A 


50/50 


81 


0.05 


70 OO 




0.19 


60.00 




30/70 


82 


0.O5 


70.00 




0.19 


60.00 




30/ 70 


83 


0.05 


70.00 




0.19 


60.00 




50/50 


84 


0.10 


50.00 


B 


0.14 


60.00 


A 


30/ 70 


85 


O.IO 


50.00 


B 


0.14 


60.00 


A 


30/70 


86 


O.IO 


50.00 


B 


0.14 


60.00 


A 


50/50 
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1 Al »=Q ~-r^ 

(S/cm) 






(wt%) 


58 


L 1 n r 6 


Y- R 1 
/ - D U 


5 1 90 


1.4 E-3 


59 


L I or 4 




49. 80 


1 . 1 E-3 


60 


L 1 Or3o vJ3 


R I 




L6 E-3 


6 1 


1 \ r \ C\ y\ 

L 1 v^i 


y- Ri y HM F 


G2.30 


2.3E-3 


62 


L 1 d(J4 




no 


4.3 E — 4 


63 


L 1 C1U4 




•^SQ no 


L9 E— 3 


64 


L 1 As r 6 


r / C. ^ 




2.9E-4 


65 


Li As Fe 


LC / ^ Me - 1 Mr 




2.1 E-3 


66 


LiC104 


/ -dL 


on 


6.9E-4 


67 


LiPFe 


X-BL 


4c>.UU 


5.9E — 4 


68 


LiBF4 


X-BL 


49. OO 


8.8E-4 


69 


LiCF3S03 


X-BL 


47- oO 


6.9E-4 


70 


LiCl04 


7-BL/DME 


08.00 


I.8E-3 


7 1 


LiC104 


PC/DME 


59. 30 


I.7E-3 


72 


Li AsFe 


EC/2Me-THF 


oO.oO 


2.0 E-3 


73 


LiC104 


X-BL/DME 


DO. ^0 


8.9E-4 


74 


LiAsFe 


EC/2Me-THF 


50.00 


8-9E-4 


I o 


LiC104 


r-BL 


58, 00 


L2E-3 


76 


Li AsFg 


EC/2Me-THF 


60. 1 0 


I.OE-3 


77 


LiCL04 


X-BL/DME 


6 1 .90 


I.9E-3 


78 


Ll C iU4 






2.0 E-3 


79 


LiAsFe 


EC/2Me-TIVIF 


55.50 


1.8 E-3 


80 


LiCl04 


y-BL/OME 


56.60 


LO E-3 


8 1 


LiClQ4 


X-BL 


59.00 


9.6E-4 


82 


LiAsFe 


EC/2Me-THF 


60.20 


I.9E-3 


83 


LiC104 


y-BL/DME 


58. 00 


L6E-3 


84 


LiCl04 


r-BL 


58. 60 


1 .2 E-3 


85 


LiAsFe 


EC/2Me-THF 


63. 20 


2.1 E-3 


86 


LiC104 


r BL/DME 


56. 90 


9.8 E-4 



[oo5'5] [m^ysm4t,c^:Bmmm] 40 
(mmm 87-102) ^-^u^tt L/c>i< v:^^ 

i p o 1 LX4 2 4) :^;b^'i^>';U^ttL/c;J< 

o*-fe*:t>ttS{N i p o 1 1 5 7 1 ) ^mm^mMtt 

X<D#{illff^«^Macc5^ br 0 . 5 m o 1 $ it 

(^mmu. smmmu. siErigjgfg. 2 4^ra 1 0 5 50 



UM^(0. 0 1 T o r r«T) T^^^^Cl^^^^-ti. . 

m^ccmmL. ^§^m(oM^^mwmmm^ntc. ceo 

[0 05 6 1 (m^mi 0 3-^1 0 5) iJJi^7i<^iy)im 
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(a*-fe'^>tti^N ipolLX424)i:^VT^ 
•fe':t>?±*!N i p o 1 1 5 5 1 ) ^BJK^^fifiiW^^T 

f4Sff$^[£^>SfitC>PtLrO. 5mo imm^^fco CO 

[0057] (m&mi 0 OS) ^0:^^\y>y 10 

p o 1 LX 1 1 0) tJJV^^^iyJl'^iiLfc^^'JT^ 
-fe':t>ttSl^N i p o 1 15 7 1) ^gl^f^^figib:^^^ 7 

fi[ll?f5^»ffiscc*toro. 5m o rSM$i±/c. ^(0 

m<Dj:mict. mmms 7-102 iisj^i-c^^. mhti 

Aj:«^«iW^S^^b/c„ ' 20 

[0 0 5 8 ] (HM^^iJl 0 9- 1 1 1 ) 
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28 

po ILXl 10) ^KUT^ya-r-h VJl^yy^t^ 
x>itg^^^^^.;, /7X (Q:$:-t2:^>tti!|N i po 1 
15 5 1) i:mm^mmt\:t)m7 (DJ: '>(tCtj:^J:^(,cm. 

TO. 5mp imm^-^fc. ^<Dm(Dj:mitt. mmms 
7-102 ii5itt-c$>^. mhtifcM^i'mwmMmy 

[0 05 9] (mmmi 12^1 14) ^E.^f&^^ 

( 0*-fe':t>^±MN ipol2570X5)<»:. :^7>^l/ 
S^^^.^^r-^;^ ( 0*:-tf:t >1±S^N i p o 1 15 7 

1 ) ^mm^mmtt^m lox'Xrcrji^j:^ cc^i^ l . 

^1^^7">:^^X(7)#{4ll?f^^^SS^c>r^Lro. 

5m o 1 mm^^fc. 't(Dm(Dxm^t. mmms 7- 1 

[0 06 0]® 
[^7] 
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29 30 







Hpp 


LPR/ 

n-\pp 




tt(wt%) 




tt: u-t J'-L 

i it nn \ 
{ flfu ) 


S(Wt%) 




P7 
D / 


0.15 


50.00 


A 


O.I4 


60.00 


A 


30/70 




0.1 5 


50.00 


A 


0.14 


60.00 


A 


30/70 




0.1 5 


50.00 


A 


0.14 


60.00 


A 


30/ 70 




0.1 5 


50.00 


A 


0.14 


60.00 


A 


30/70 


9 1 


0.1 5 


50.00 


A 


O.I4 


60.00 


A 


30/ 70 




0.1 5 


50.00 


A 


O.I4 


60.00 


A 


30/ 70 


93 


0.1 5 


50.00 


A 


O.I4 


60.00 


A 


30/70 


94 


CIS 


50.00 


A 


OJ4 


60. 00 


A 


30/ 70 




0,I5 


50.00 


A 


O.I4 


60.00 


A 


50/ 50 




0.15 


50.00 


A 


0.14 


60.00 


A 


50/ 50 


97 


0.15 


50.00 


A 


0-I4 


60.00 


A 


50/ 50 


yo 


0.1 5 


50,00 


A 


0.14 


6O.O0 


A 


50/ 50 


OQ 


0.15 


50.00 


A 


0,14 


60.00 


A 


50 


1 nn 


0.1 5 


50.00 


A 


0.14 


6O.00 


A 


50/ 50 


1 n 1 

1 V-^ 1 


0.1 5 


50.00 


A 


0.14 


60.00 


A 


70/30 


1 OQ 
1 Vy^ 


0.1 5 


50.00 


A 


0.14 


60.00 


A 


70 / 30 


1 -2 
1 1^ O 


0.1 5 


50.00 


A 


0.19 


60.00 




OV-// f A-/ 




0.1 5 


50.00 


A 


0.19 


6O.O0 




•kJ\^/ f vy 




0.15 


50.00 


A 


O.I9 


60.00 




•SO /'^O 


1 O^i 


0.0 5 


70.00 




0.1 4 


60.00 


A 




1 U f 


0.05 


70.00 




0.14 


60.00 


A 




1 Oft 


0.05 


70.00 




0.14 


60.00 


A 




f 09 


0.05 


70.00 




0.19 


60.00 




30/70 


1 10 


O.05 


70.00 




0.19 


60.00 




30/ 70 


1 1 i 


0.05 


70.00 




0.19 


60.00 




50/50 


1 12 


0.10 


50.00 


B 


0.14 


60.00 


A 


30/ 70 


113 


0.10 


50.00 


B 


O.I4 


60.00 


A 


30/70 


1 14 


0.10 


50.00 


B 


0.14 


60.00 


A 


50/50 
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32 



mmm 
#^ 




(S/cm) 


nmn . 


mm 


V W T /pi 


o / 


LiC104 




55.00 


1.7 E-3 




LiBF4 




56. 30 


1.4 E-3 




L1CF3SO3 


X-B L 




1 . 1 E-3 


90 


LiC104 


X-BL / DME 


60. 1 0 


2.1 E-3 


9 1 


LiC104 


PC 


. vJvJ 


7. 1 E-4 


92 


LiC104 


PC/ DM E 


oCJ.OU 


1 .9E-3 


93 


Li AsFe 


PC/EC 


48. 00 


8.8E-4 


94 


LiAsFe 


EC/2Me-THF 


60--00 


2.2E-3 




LiC104 




49.00 


9.0E — 4 


96 


L1BF4 


y-BL 


50.20 


6.8E— 4 


97 


LiCFaSOa 


X-BL 


5 1 .30 


7. 1 E--4 


98 


LiC104 


X-BL/DME 


55.20 


1 .5 E — 3 




LiGIOa 


PC/DME 


57.30 


1.2 E— 3 


1 on 


LiAsFe. 


EC/2Me-THF 


56. 90 


1 . 1 E— 3 


1 O 1 


LiCi04 


X-BL/DME 


60.00 


2.1 E — 3 


I 02 


LiAsFe 


EC/2Me-THF 


62.40 


2.6E— 3 


1 O 


LiC104 


r-BL 


52. 00 


8.6E— 4 




LiAsFe 


EC/2Me-TMF 


57.60 


1 4 E— 3 


1 o s 

1 W vJ 


LiC104 


r-BL/OME 


53.90 


9 4 E —4 


J o 


LiC104 


r-BL 


55.30 


J ^ F —3 


1 VJ f 


LiAsFe 


EC/2Me-THF 


56.90 


1 • 1 [>— 


1 08 


LiC104 


r-BL/DME 


60.00 


2 . 1 E— 3 


I09 


LiC104 


r-BL 


54.30 


8.6E-4 


1 1 O 


LiAsFe 


EC/2Me-THF 


58. 00 


I.9E-3 


1 1 1 


LiC104 


r BL/DME 


57.00 


1 . 1 E-3 


1 1 2 


LiC104 


r-BL 


55.00 


9.5E-4 


1 1 3 


LiAsFe 


EC/2Me-THF 


56.90 


9.3E-4 


1 14 


LiC104 


r-8L/DME 


59.1 0 


1 . 1 E-3 
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iJ Acrylonitorile/butadien copolymer 530) <!:^^9 

^>) 4'^<:igs§ifT?ij^T-^vS^f^SS0/Co 'X^. M 

EET'l^Mi^. 2 4B$ran 0 5 "C. ( 0 . 0 1 T o r 

ai 0(C^L/cffl^<O^»K]g^c|itcgmb. 
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rtg^u. ^n^^iS KD>'^>) ^itcig^ 

$ift:iS^>T-;®^«^ff/c„ ^ntlKoDXfiti^iSMi i 
5-119 tnwrc^^. nhtiic^^f'^mwmMm.y 

/Co 

[0 064 ] (^Qt«?iJl 2 4) d<»;x^U>/:7*^i^x 
>^^S-^f* (S:*:-fe::t>tt^NipolNS-2iO) i;^>l/3j<'^ 

(B*:-fer:^->tt$SNipa1 1072) i^S9CC^L/caS 



(18) 
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thrill ^ti^i^m (T-h^t Kp-7'^>) ^(,cm 
15-11 9tmm^$>^o m^tifcm^^mwmmm 

/Co 

[0065] (mmm 125) ^i^^^^^wl/c^k »; 

009) <5:3j<»;T^un^h y>>b/:/^>?x>ifcS'&i* * 



34 



* (H*-fe'^>^±M®ii5i^SNBR FN-4001) i 9 CCtj^ 

JiUJfe^iJl 15-11 9 <!:|5]:|$~C^^« nhtifcm^'T- 

[0066] ® 
[^9] 









LPR/^ 






•7' 9 ^ymiy^^Vo) 


mi 


g J IP. x-o 


1 15 


75.00 




49.00 




30/ 70 


1 16 


75. OO 




49. OO 




30/ 70 


1 17 


75. OO . 




49. OO 




50/ 50 


1 18 


75. OO 




49.00 




50/50 


1 19 


75. OO 




49. OO 




70/ 30 


I20 


75. OO 




60.00 




30/ 70 


12 1 


75. OO 




60.00 




30/ 70 


122 


75. OO 




60.00 




50/ 50 


123 


75. OO 




60.00 




50/50 


124 


75. OO 




73. OO 




30/ 70 


125 


76. 50 


B 


60.00 


A 


30/ 70 


] ® 






^ 0] 











■i -A- y^^m-- 
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(57)Abstract: 

PURPOSE: To provide a polymeric solid electrolyte having high ion 
conductivity, which can be manufactured easily at tow cost, which has 
excellent mechanical strength, and a manufacturing method thereof. 
CONSTITUTIGN: A polymeric solid electrolyte characterized by 
containing an electrolytic solution in a polymeric matrix having a phase 
isolation structure, is provided. The polymeric matrix comprises a high 
polarity polymeric phase and a low polarity polymeric phase, and the 

lectrolytJc solution is impregnated in the high polarity polymeric phase, 
thus forming an ion conductive path 1 , while a supporting phase 2 is 
formed by the low polarity polymeric phase. In the polymeric solid 

lectrolyte by this invention, the electrolytic solution may exist in 
network in the tow polarity polymeric supporting phase, forming a second 
ion conductive path 3. The manufacturing method of the polymeric solid 
el ctrolyte includes a process of manufecturing the polymeric matrix 
having the phase isolation structure, and a process of infiltrating the 
el ctrolytic solution in the polymeric matrix. The manufacturing method of 
th polymeric solid electrolyte also includes a process of manufacturing 
the polymeric matrix having the phase isolation structure, and including 
an electrolyte, and a process of infiltrating a solution dissolved in the 
potymerio matrix including the electrolyte. 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. aMc** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The solid polymer electrolyte which contains an electrolytic solution and is characterized by the 
bird clapper into the macromolecule matrix which has phase separation structure. 
[Claim 2] The solid polymer electrolyte according to claim 1 to which the aforementioned electrolytic 
solution is characterized by sinking into the high polarity macromolecule phase by the macromolecule matrix 
which has the aforementioned phase separation structure consisting of a high polarity macromolecule phase 
and a low polar macromolecule phase. 

[Claim 3] the macromolecule matrix which has the aforementioned phase separation structure consists of a 
high polarity macromolecule phase and a low polar macromolecule phase, and the aforementioned 
electrolytic solution sinks into the high polarity macromolecule phase — having — in addition — and the 
solid polymer electrolyte according to claim 1 characterized by existing in a part of the low polar 
macromolecule phase 

[Claim 4] The manufacture method of the solid polymer electrolyte characterized by infiltrating an 
electrolytic solution into the macromolecule matrix after producing the macromolecule matrix which has 
phase separation structure. 

[Claim 5] The manufacture method of the solid polymer electrolyte characterized by infiltrating the liquid 
which dissolves an electrolyte in the macromolecule matrix after producing the macromolecule matrix which 
contains the electrolyte after producing the macromolecule matrix which has phase separation structure and 
contains an electrolyte. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention has sufficient ionic conductivity applicable to high-energy density cells, 
such as a lithium cell, in more detail about a solid polymer electrolyte and its manufacture method, and it is 
easy to manufacture, and its cost is cheap, and it relates to the solid polymer electrolyte which was 
moreover excellent in the mechanical strength, and its manufacture method. 
[0002] 

[Description of the Prior Art] as the power supply for recent years, small, and pocket electronic equipment - 
- high-energy density — having — in addition — and the needs of a cell which can charge are increasing 
The typical example of the cell which fills such needs is a lithium secondary battery. However, since the 
lithium secondary battery marketed now has the organic electrolytic solution as an electrolyte in the 
interior, the technical problem is left behind to a liquid spill, dendrite short-circuit, etc. Then, realization of 
all the solid-state type cells that used the electrolytic solid state, i.e., a solid electrolyte, is desired strongly. 
Although what consists of inorganic material, and the thing which consists of polymeric materials are known 
as a solid electrolyte, since processing of a large area is easy for a solid polymer electrolyte, rather than the 
inorganic solid electrolyte produced by vacuum processes, such as a spatter, large-capacity-izing is possible 
for it, and it can also expect reduction of a manufacturing cost. Moreover, since a solid polymer electrolyte 
can process various configurations, such as the shape of a flexible sheet, the cell of arbitrary configurations 
becomes producible and it can contribute to custom-made ** of electronic equipment 

[0003] About the solid polymer electrolyte, polyethers, such as a polyethylene oxide, are studied briskly until 
now (R. Spinder and D.F.Shriver. J.Amer.Chem.Soc, 21,648 (1988)). These are the solid electrolytes of the 
type (polyether type) which the ion by which the inclusion was carried out to the macromolecule chain 
moves in connection with the thermal motion (segmental motion) of a macromolecule chain. Moreover, what 
sank in the metal salt electrolytic solution into the polar macromolecule (polyacrylonitrile) recently (M. 
Watanabe et al., J.Polym.Sci.Polym.Phis.. 21. 939 (1983)). and a polar macromolecule, the electrolytic 
solution. And polar macromolecule types, such as what stiffened the liquefied mixture which consists of a 
photosensitive cross linking agent by UV irradiation (KM.Abraham and M.AIamgir, J.EIectrochem.Soc, 137, 
1657 (1990)). are reported There are some this type of solid electrolytes which have attained the ionic 
conductivity of 1 0-3 S/cm. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the solid electrolyte above-mentioned polyether 
type, since a limitation was in the segmental nrwtion of the macromolecule chain near a room temperature, 
the manifestation exceeding 1 0-4 S/cm of high ionic conductivity was difficult. Furthermore, since it was 
necessary to lower molecular weight or in order to raise ionic conductivity by enlarging movement of a 
macromolecule chain, and it was necessary to soften a macromolecule, the result to which the mechanical 
strength of a solid polymer electrolyte is reduced sharply had been caused. Moreover, in a polar 
macromolecule type solid electrolyte, in order that sinking in a metal salt electrolyte into a polar 
macromolecule may plasticize the polar macromolecule itself, a mechanical strength falls sharply, moreover, 
it is called UV irradiation — dangerous — cost — it had also left the problem to the manufacture method, 
such as passing through a quantity process therefore, ionic conductivity with a sufficient this invention — 
having — in addition — and manufacture is easy, cost is cheap and it aims at offering the manufacture 
method to the solid polymer electrolyte which was moreover excellent in the mechanical strength 
[0005] 

[Means for Solving the Problem] This technical problem is solvable with the solid polymer electrolyte which 
contains an electrolytic solution and is characterized by the bird clapper into the macromolecule matrix 
which has the phase separation structure which consists of a high polarity macromolecule phase and a low 
polar macromolecule phase. Moreover, such a solid polymer electrolyte has a method of infiltrating an 
electrolytic solution into the macromolecule matrix, after producing the macromolecule matrix which has 
phase separation structure, or phase separation structure, and after it produces the macromolecule matrix 
which contains the electrolyte after producing the macromolecule matrix containing an electrolyte, it is 
produced by the method of infiltrating the liquid which dissolves the electrolyte contained in the 
macromolecule matrix. 

[0006] Below, the solid polymer electrolyte of this invention is explained in detail. Into the macromolecule 
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matrix which has phase separation structure, the solid polymer electrolyte of this invention contains an 
electrolytic solution, and is characterized by the bird clapper, and this solid polymer electrolyte can be 
classified into three kinds according to the difference in the gestalt produced by the difference in the 
manufacture method described later. Namely, the low polar macromolecule phase formed by condensing a 
low polar macromolecule particle (support phase). That to which it becomes the high polarity macromolecule 
phase formed by condensing a high polarity macromolecule particle from the amorphous ionic conduction 
way which sank in the electrolytic solution, and the support phase holds the particle shape. What serves as 
a support phase which held the particle shape similarly from an amorphous ionic conduction way and the 2nd 
ionic conduction way further formed in the shape of a mesh into the support phase, And after dissolving a 
low polar macromolecule particle or a low polar macromolecule, a high polarity macromolecule particle, or a 
high polarity macromolecule in a solvent, it is what removed the solvent, and they are three kinds although it 
both has an amorphous support phase and an ionic conduction way. According to a drawing, it explains 
below. 

[0007] Drawing 1 is drawing showing the structure of an example of the solid polymer electrolyte holding the 
particle shape, and is drawing which expressed typically the result which observed the cross section of the 
ultrathin section of the solid polymer electrolyte produced as a low polar macromolecule particle, using a 
polyacrylonitrile / polybutadiene latex (NBR) particle as polystyrene / polybutadiene latex (SBR) particle, 
and a high polarity macromolecule particle with the transmission electron microscope. One in drawing is an 
tonic conduction way. and this ionic conduction way infiltrates an electrolytic solution into an NBR particle 
floe, and is formed formlessly. Moreover, this ionic conduction way 1 is enclosed by the support phase 2 
which consists of an SBR floe holding the particle shape. Here, a latex particle means the macromolecule 
particle obtained from the macromolecule particle dispersion liquid (latex) which made the dispersion- 
medium object distribute a macromolecule particle under stabilizer existence by removing the dispersion- 
medium object, and it is defined as that in which the aforementioned stabilizer remains in the particle front 
face. 

[0008] Drawing 2 is drawing showing another gestalt of the solid polymer electrolyte holding the particle 
shape, it has the ionic conduction way 1 and the support phase 2 like drawing 1 , and the 2nd ionic 
conduction way 3 which consists meshHike of an electrolytic solution is further formed into the support 
phase 2. Drawing 3 is drawing showing an example of the solid polymer electrolyte which consists of a 
uniform phase, and has 2 phase structures of the ionic conduction way 1 and the support phase 2 
amorphous and both, formed uniformly. 

[0009] As shown here, by the solid polymer electrolyte of this invention, a mechanical strength is maintained 
by the support phase 2 which consists of a low polar macromolecule phase, and since ion conductivity is 
demonstrated by movement of the ion in an existing^in 2nd ionic conduction way 3 formed in the shape of 
mesh into electrolytic-solution [ which sank into the high polarity macromolecule phase which forms the 
ionic conduction way 1 ], and/or support phase 2 electrolytic solution, ion conductivity large improvement is 
attained as compared with the conventional solid polymer electrolyte. 

[0010] As a high polarity macromolecule component used for the high polarity macromolecule phase which 
forms the ionic conduction way 1 of the solid polymer electrolyte of this invention It will not be limited 
especially if it is the polar high macromolecule which can sink in an electrolytic solution. For example, that 
the following macromolecules are independent or ipolyacrylonitrile which is mixed and is used, A 
polyvinylidene fluoride, a polyethylene oxide, a polypropylene oxide, A polyvinyl chloride, a 
polymethylmethacrylate, poly methyl acrylate, A polymethacrylic acid (and metal salt), a polyacrylic acid (and 
metal salt), polyvinyl alcohol, a polyvinylidene chloride, polyethyleneimine, the poly methacrylonitrile. a 
polyvinyl acetate, polyvinyl pyrrolidones, and these derivatives. Moreover, since the copolymer containing 
these high polarity macromolecule components, for example, a polyacrylonitrile / polybutadiene copolymer, a 
polyacrylonitrile / polystyrene copolymer, a polyacrylonitrile / polybutadiene / polystyrene copolymer, a 
polyacrylonitrile / polyisoprene copolymer, etc. can sink in so much, all kinds of electrolytic solution can be 
suitably used for it as the above-mentioned quantity polarity macromolecule component Especially, a 
polyacrylonitrile / polybutadiene copolymer, and a polyacrylonitrile / polyisoprene copolymer are flexible, and 
since it has rubber elasticity, especially in order that it may show an electrode and good adhesion, it is 
desirable. As for the content of a polyacrylonitrile component, in the high polarity macromolecule component 
in these copolymers, and the above-mentioned example, it is desirable that it is 10 % of the weight or more. 
[001 1] As a low polar macromolecule component used for the low polar macromolecule phase which forms 
the support phase 2 of the solid polymer electrolyte of this invention on the other hand, especially if it is a 
materia! few to the grade which can disregard sinking [ of the electrolytic solution which is the liquid of high 
polarity ] in, i.e., a polar low macromolecule, it will not be limited, for example, a hydrocarbon system 
macromolecule and its copolymer are suitable. It is the copolymer which specifically contains :polystyrene to 
which the following macromolecules are mentioned, polypropylene, the poly isobutene, polyethylene, a 
PORIBUTE diene, a polyisoprene, a polychloroprene. poly (alpha methyl styrene). poly butyl methacrylate, 
poly butyl acrylate, poly (2-ethylhexyl acrylate), the poly dibutyl phthalate, a polyvinyl butyl ether, a polyvinyl 
butyral, polyvinyl formals, these derivatives, and these components. Especially the solid polymer electrolyte 
produced from polymer including conjugated-diene combination of a polybutadiene, a polyisoprene, a 
polychloroprene. etc. is flexible, and suitable from having rubber elasticity and an electrode and good 
adhesion being shown. [ among these ] 
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[0012] The electrolyte which is the component of the electrolytic solution which forms the ionic conduction 
way 1 of the solid polymer electrolyte of this invention changes with uses of the solid polymer electrolyte to 
produce, and is not limited especially, for example, considering the application to a lithium cell, lithium salt, 
such as UCI04, LiAICI4, LiBF4, LiPF6, LiNbF6, LiSCN. LiCI, and Li {CF3S03), Li (C6H5S03), is Independent 

— or it is mixed and used Moreover, although it is not limited especially if the solvent of this electrolytic 
solution dissolves the electrolyte to be used, if the application to a lithium cell is considered the same way 
The solvent which dissolves the above-mentioned lithium salt, for example, polo pyrene carbonate. Ethylene 
carbonate, gamma-butyro lactone, dimethyl carbonate. Dimethyl sulfoxide, an acetonitrile. a sulfolane. a 
dimethylformamide, rJon-proton nature polar solvents and such mixture, such as a dimethylacetamide. 1, 2- 
dimethoxyethane, 1 , 2-diethoxy ethane, a tetrahydrofuran, 2-methyl tetrahydrofuran. a dioxolane, and methyl 
acetate, are used suitably. In addition, as for the concentration of this ehctrolytic solution, it is desirable to 
carry out in 0.01-5 mols/kg with a molality. 

[0013] Moreover, the high polarity or the low polar macromolecule component which constitutes the solid 
polymer electrolyte of this invention may contain the polar organic component. This polar organic 
component carries out the work which demonstrates a surface activity operation and helps distribution of a 
macromolecule particle when a dispersion-medium object is made to distribute a macromolecule particle, 
and. most generally the carboxyl denaturation which introduces a carboxyl group into a macromolecule chain 
is known. The polar organic component is that the following is independent or :acry\ic add mixed and used 
and its metal salt, a methacrylic acid and its metal salt, an ETAKURERU acid and its metal salt, an itaconic 
acid and its metal salt, a styrene sulfonic acid and its metal salt, an ethylene sulfonic acid and its metal salt, 
unsaturated fatty acid and its metal salt, vinyl acetate, acrylonitrile. etc.. for example, although directly 
incorporated by covalent bond into the macromolecule chain which constitutes a macromolecule chain or a 
macromolecule particle. These polar organic components are the forms of copolymerization and graft 
polymerization, or carry out a direct reaction to the functional group of a macromolecule particle principal 
component, and are \nc\uded in the macromolecule particle by covalent bond. Moreover, the principal 
component of a macromolecule particle may be processed with a sulfuric acid etc.. and a polar organic 
component may be introduced. 

[0014] Furthermore, the high polarity or the low polar macromolecule component which constitutes the solid 
polymer electrolyte of this invention may contain the bridge formation component. This bridge formation 
component carries out the work as for which the structure of cross linkage raises the mechanical strength 
of formation and a macromolecule matrix between the macromolecule chains between macromolecule 
particles and within a macromolecule particle, or within a macromolecule chain. The bridge formation 
component is introduced by carrying out covalent bond of two or more kinds of polar organic components to 
the chain which constitutes a macromolecule component or a macromolecule particle. That is, crossiinking 
reaction is made to cause and a bridge formation component is made to form between the macromolecule 
particles in a macromolecule particle by heating the macromolecule component and macromolecule particle 
which have two or more kinds of polar organic components. As such crossiinking reaction, an esterlfication 
reaction, an amidation reaction, epoxy-group ring opening reaction, etc. are mentioned. What is necessary is 
just to give an amide group, a hydroxy! group, a carboxyl group, and two or more kinds of epoxy groups to a 
macromolecule chain, in order to make this bridge formation perform between molecules or within a 
molecule. Such a macromolecule is called self-crossHinking macromolecule. For example, if copolymerization 
of the above-mentioned monomer and two or more kinds of above-mentioned cross-finking monomers of a 
macromolecule particle principal component is carried out, a self-crossHinking macromolecule can be 
obtained Especially as the cross-linking monomer, although not limited, an acrylamide, diacetone acrylamide, 
hydroxyethyl acrylate, hydroxyethyl methacrylate, hydroxypropyl acrylate, an acrylic acid, a methacrylic acid, 
an itaconic acid, glycidyl acrylate, g^ycidy) methacrylate, allyl g^ycidyl ether, etc. are used suitably. 
[0015] Furthermore, the stabilizer may be contained in the high polarity or the low polar macromolecule 
phase which constitutes the solid polymer electrolyte of this invention. They are :fatty-acid metal salt with 
which a surfactant is suitable with salt, for example, the following is mentioned although it is not limited 
especially if it has the function which stabilizes macromolecule particle dispersion liquid as the stabilizer, an 
alkylbenzene sulfonic-acid metal salt» an alkyl-sulfuric-acid metal salt, a dioctyl sulfosuccinate metal salt, 
the polyoxyethylene nonylphenyl ether, polyoxyethylene stearic acid ester, polyoxyethylene sorbitan 
monochrome lauryl acid ester, a polyoxyethylene-^ofyoxypropylene block copolymer, polyether denaturation 
silicone oils, and such mixture. Moreover, you may use a dispersion-medium object solubility macromolecule 
etc. as a stabilizer, using It together with independent or the above-mentioned surfactant although it 
changes with dispersion-medium objects, this dispersion-medium object solubility macromolecule has a 
hydroxyethyl cellulose, polyvinyl alcohol, a polyacrylic-acid metal salt, a methyl cellulose, a polyoxyethylene. 
an independent polyvinyl pyrrolldone, etc., when water is used as a dispersion-medium object for example, - 

- or it mixes and is used suitably 

[0016] Next, the manufacture method of the solid polymer electrolyte of this invention \s explained. The 
manufacture method of the solid polymer electrolyte of this invention consists of the process which 
produces the macromolecule matrix which consists of a high polarity macromolecule component and a low 
polar macromolecule component, and the process which infiltrates an electrolytic solution into the 
macromolecule matrix. In the process which produces the macromolecule matrix, three kinds of methods as 
follows are adopted. Method A: How to remove the dispersion-medium object and produce a macromolecule 
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matrix from the macromolecule particle dispersion liquid which made the dispersion-medium object 
distribute a quantity polarity macromolecule particle and a low polar macromolecule particle. Method B: How 
to dissolve the macromolecule matrix in a solvent remove the solvent further, and produce a macromolecule 
matrix again, after remov'mg the dtspers'ion-med'tum object and producing a macromolecule matrix from the 
macromolecule particle dispersion liquid which made the dispersion-medium object distribute a quantity 
polarity macromolecule particle and a low polar macromolecule particle. Method C: How to produce a 
macromolecule matrix by dissolving a quantity polarity macromolecule and a low polar macromolecule in a 
solvent, and removing the solvent. 

[0017] Moreover, also in the process into which an electrolytic solution Is infiltrated, two kinds of methods 
as follows are adopted as the macromolecule matrix. 

Method a: How to infiltrate an electrolytic solution after producing a macromolecule matrix. 
Method b: How to infiltrate the liquid which produces the macromolecule matrix which dissolves the 
electrolyte in macromolecule particle dispersion liquid or the polymer solution, removed the dispersion- 
medium object or the solvent in the process which produces a macromolecule matrix, and contained the 
electrolyte, and dissolves an electrolyte after that. 

[0018] the process which produces a macromolecule matrix — setting — the above-mentioned methods A. 
B, and C — since the process into which two kinds of Methods a and b of electrolytic solutions are 
infiftrated about each can be combined even when any are adopted^ the manufacture method of the solid 
polymer electrolyte of this invention can take six kinds of methods which combined them it explains to the 
manufacture method ****** of these each, and the following in detail 
[0019] [The manufacture method 1 (Method A and Method a should put together)] 

After this method removes a dispersion-medium object from the macromolecule particle dispersion liquid 
which made the dispersion-medium object distribute a high polarity macromolecule particle and a low polar 
macromolecule particle and produces a macromolecule matrix, it infiltrates an electrolytic solution, the 
production method of the macromolecule particle dispersion liquid used as a raw material — a high polarity 
macromolecule and a low polar macromolecule — a difference — there is nothing — concrete — a drainage 
system dispersion medium — it is desirable to carry out the emulsion polymerization of the monomer and to 
produce it in a body Generally the production method of the macromolecule dispersion liquid by this 
emulsion-polymerization method is learned, and is a method which is outlined below. If a surfactant is 
underwater added more than critical micelle concentration and a principal component monomer is 
introduced, a part of principal component monomer will be incorporated inside a surfactant micell. If water- 
soluble polymerization initiators (for example, persulf uric-acid metal salt etc.) are added and heated, a 
polymerization initiator radical will occur, if this enters into the micell filled with the monomer, a principal 
component monomer will carry out a polymerization and a macromolecule particle will be compounded. While 
the macromolecule particle is growing by this polymerization reaction, a principal component monomer is 
supplied to the micell which is a reaction place through the underwater dissolution from the emulsified 
monomer drop. After suitable time passes, by cooling, polymerization reaction is terminated and 
macromolecule particle dispersion liquid are obtained. 

[0020] The path of a macromolecule particle can he controlled by adjusting polymerization time, and what 
acUusted the particle size to 0.01-500 micrometers is used suitably. Moreover, this reaction mixed liquor may 
contain the polar organic component nnonomer and the bridge formation component monomer, 
polymerization reaction is started in that case In the micell those polar organic component monomers and 
whose bridge formation component monomer are also reaction places, and a copolymer with a principal 
component is obtained. Compatibility with a principal component is a low and more this polar organic 
component is distributed near the superficies of a macromolecule particle. Although especially the 
percentage of a principal component and a polar organic component is not limited, it is desirable to include a 
principal component macromolecule 20% or more. You may add stabilizers, such as a surfactant and 
dispersion-medium object meltable macromolecule, to the produced macromolecule particle dispersion liquid 
further. Moreover, these macromolecule dispersion liquid may be manufactured by the distributed 
polymerization among polar solvents, such as alcohol, these macromolecule dispersion liquid may make a 
dispersion-medium object develop and distribute a polymer solution further (Y. Almog, et al., British Polymer 
Journal. 14, 131 (1982)). and they may be particle-ized, may be stabilized by the stabilizer, and may be 
produced, 

[0021] It mixes by the desired ratio and the low polar macromolecule dispersion liquid and high polarity 
macromolecule dispersion liquid which were produced as mentioned above are stirred mechanically. Next, 
the cast of the mixed dispersion liquid can be carried out on a substrate, stoving can remove a dispersion- 
medium object, and the macromolecule matrix of the shape of a film which consists of a floe of a 
macromolecule particle can be acquired. The usual method is sufficient as the heating method, and it may be 
performed in the state of reduced pressure. However, in order to produce a uniform macromolecule matrix. 
is desirable to heat more than the glass-transition temperature of the component of the used 
macromolecule particle. 

[0022] Although especially the mixed ratio of a high polarity macromolecule particle and a low polar 
macromolecule particle is not limited, in order to make both high ion conductivity and a mechanical strength 
discover, it is desirable that both are mixed 10% of the weight or more. When the self^bridge formation type 
macromolecule particle which has a bridge formation component is used as a macromolecule particle, in 
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case a dispersion-medium object which was mentioned above is removed, crosslinking reaction will be 
caused between the macromolecule particles within a macromolecule particle by heating. By introduction of 
this structure of cross linkage, the mechanical strength of the solid polymer electrolyte obtained improves. 
Moreover, in order to make this crosslinking reaction cause, it is desirable to heat at 100 degrees C or more. 
Moreover, a pressurtzation press may be carried out if needed and a macromolecule matrix may be 
fabricated in arbitrary configurations. On the other hand, when the used dispersion-medium object has a bad 
influence to the environment which uses the solid electrolyte, for example, a cell etc., it is desirable to heat 
more than the boiling point of the dispersion-medium object, or to remove a dispersion-medium object 
completely combining heating and reduced pressure processing. Thus, the produced macromolecule matrix is 
immersed into an electrolytic solution, and the electrolytic solution is infiltrated into a macromolecule matrix. 
Although the amount of the electrolytic solution to infihraXe can contro) a macromolecule matnx by time to 
be immersed in an electrolytic solution, it is suitable for it to make it sink in 10% of the weight or more to 
the obtained solid polymer electrolyte. 

[0023] [The manufacture method 2 (Method A and Method b should put together)] 

This method removes a dispersion-medium object from the macromolecule particle dispersion liquid which 
dissolved the electrolyte which made the dispersion-medium object distribute a high polarity macromolecule 
particle and a low polar macromolecule particle, and after it produces the macromolecule matrix containing 
an electrolyte, it infiltrates the solvent which dissolves an electrolyte. The production method of the 
macromolecule particle dispersion liquid which dissolved the electrolyte used as a raw material dissolves an 
electrolyte in one of high polarity macromolecule dispersion liquid and low polar macromolecule dispersion 
liquid, or both beforehand, it may mix those dispersion liquid, may mix high polarity macromolecule dispersion 
liquid and low polar macromolecule dispersion liquid. first, and may dissolve an electrolyte in the mixed 
dispersion liquid. In addition, the production method of these macromolecule dispersion liquid is the same as 
the manufacture method 1. 

[0024] Thus, the macromolecuie matrix which removed the dispersion-medium object from the 
macromolecule dispersion liquid which dissolved the produced electrolyte, and contained the electrolyte is 
produced. The method is the same as the manufacture method 1. Next, while being immersed into the liquid 
which dissolves the electrolyte contained in the macromolecule matrix containing this electrolyte and 
infiltrating the liquid solvent, the electrolyte contained is dissolved and it considers as a solid polymer 
electrolyte. Although the amount of the liquid solvent to infiltrate is controlled by immersing time, it is 
desirable to carry out to 10% of the weight or more of the obtained solid polymer electrolyte, the liquid 
infikrated here — a solvent — being independent — as of the same kind as the electrolyte which carries 
out and is contained in the macromolecule matrix — it is — it is — you may be an electrolytic solution 
containing an electrolyte of a different kind 

[0025] [The manufacture method 3 (Method B and Method a should put together)] 

After it dissolves the macromolecule matrix In a solvent, removes the solvent, after this method removes a 
dispersion-medium object from the macromolecule particle dispersion liquid which made the dispersion- 
medium object distribute a high polarity macromolecule particle and a low polar macromolecule particle and 
produces a macromolecule matrix, and it makes ft a macromolecule matrix again, it infiltrates an electrolytic 
solution. The production method of macromolecule dispersion liquid and the production method of the 
macromolecule matrix fi^om the dispersion liquid are the same as the manufacture method 1. 
[0026] Next, after dissolving the acquired macromolecule matrix in low or the solvent of inside polarity, the 
solvent Is removed and a macromolecule matrix is produced again. Here, as for the solvent which dissolves a 
macromolecule matrix, a nitroethane, a tetrachloroethane, a chlorobenzene, chloroform, benzene, toluene, a 
cyclohexane, a dimethylformamide, an acetonitrile, a dimethylacetamide, a dioxane, an acetone, a 
tetrahydrofuran, 2-methyl tetrahydrofuran, 1, 2-dimethoxyethane. methyl acetate, ethyl acetate, butyl 
acetate, propanol, an isopropanol. etc. are used suitably. ****** [ as for the removal method of these 
solvents, being based on heating may be desirable, and ] under an ordinary pressure or reduced pressure. 
Moreover, it is desirable preferably to heat more than the glass-transition temperature of a macromolecule 
matrix component. Moreover, when the solvent used for the dissolution of a macromolecule matrix has a bad 
influence to the environment which uses the solid electrolyte, for example, a cell etc., it is desirable to heat 
more than the boiling point of the solvent, or to remove the solvent completely combining heating and 
reduced pressure processing. Thus, the macromolecule matrix produced again is immersed in an electrolytic 
solution, and the electrolytic solution is infiltrated. As for the amount of the electrolytic solution to infiltrate, 
it is desirable to consider as 10 % of the weight or more to the obtained solid polymer electrolyte. 
[0027] [The manufacture method 4 (Method B and Method b should put together)] 

This method removes a dispersion-medium object from the macromolecule particle dispersion liquid which 
dissolved the electrolyte which made the dispersion-medium object distribute a high polarity macromolecule 
particle and a low polar macromolecule particle, dissolves in a solvent the macromolecule matrix which 
contains the electrolyte after producing the macromolecu\e matrix containing an electrolyte, and after 
considering as the macromolecule matrix which removes the solvent and contains an electrolyte again, it 
infiltrates the solvent which dissolves the electrolyte. The production method of the macromolecule 
dispersion liquid containing an electrolyte and the production method of the macromolecule matrix 
containing the electrolyte from the dispersion liquid are the same as the manufacture method 2. Next, after 
dissolving the macromolecule matrix containing the obtained electrolyte in low or the solvent of inside 
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polarity, the macromolecule matrix which removes the solvent and contains an electrolyte again is produced. 
This production method is the same as that of the thing in the manufacture method 3. Thus, the 
macromolecule matrix containing the electrolyte produced again is flooded with the solvent which dissolves 
the electrolyte, and the solvent is infiltrated. As for the amount of the solvent to infiltrate, it is desirable to 
consider as 10 % of the weight or more to the obtained solid polymer electrolyte. 
[0028] [The manufacture method 5 (Method C and Method a should put together)] 

This method dissolves a high polarity macromolecule component and a low polar macromolecule component 
in a solvent, and after removing the solvent and considering as a macromolecule matrix, it Infiltrates an 
electrolytic solution. First the desired high polarity macromolecule component and desired low polar 
macromolecule component of a weight ratio are dissolved in a solvent As the solvent, low or the solvent of 
tns'ide polarity is used surtably, for example, a nitroetbane, a tetrachloroethane, a chlorobenzene, chloroform, 
benzene, toluene, a cyclohexane. a dimethylformamide. an acetonitrile. a dimethylacetamide. a dioxane. an 
acetone, a tetrahydrofuran, 2-methyl tetrahydrofuran, 1, 2-dimethoxyethane, methyl acetate, ethyl acetate, 
butyl acetate, propanol, an isopropanol. etc. are used suitably. 

[0029] although especially the mixed rate of a high polarity macromolecule component and a low polar 
macromolecule component is not limited, in order to make both mechanical strengths discover, both are 
mixed with high ion conductivity 10% of the weight or more — this — better — it is — 't'* Next, ****** [ as 
for the removal method, being based on heating may be desirable, and ] under an ordinary pressure or 
reduced pressure although these solvents are removed and a macromolecule matrix is produced. Moreover, 
it is desirable preferably to heat more than the glass-transition temperature of a macromolecule matrix 
component Moreover, when the solvent used for the dissolution of a macromolecule matrix has a bad 
influence to the environment which uses the solid electrolyte, for example, a cell etc.. it is desirable to heat 
more than the boiling point of the solvent or to remove the solvent completely combining heating and 
reduced pressure processing. When the self-bridge formation type macromolecule which has a bridge 
formation component is used as a macromolecule, in case a solvent which was mentioned above is removed, 
crosslinking reaction will be caused between the macromolecules within a macromolecule by heating. By 
introduction of this structure of cross linkage, the mechanical strength of the solid polymer electrolyte 
obtained improves. Moreover, in order to make this crosslinking reaction cause, it is desirable to heat at 100 
degrees C or more. Moreover, a pressurizatlon press may be carried out if needed and a macromolecule 
matrix may be fabricated in arbitrary configurations. Thus, the produced macromolecule matrix is immersed 
in an electrolytic solution, and the electrolytic solution is infiltrated. As for the amount of the electrolytic 
solution to infiltrate, it is desirable to consider as 10 % of the weight or more to the obtained solid polymer 
electrolyte. 

[0030] [The manufacture method 6 (Method C and Method b should put together)] 

This method dissolves a high polarity macromolecule, a low polar macromolecule, and an electrolyte in a 
solvent, and after considering as the macromolecule matrix which removes the solvent and contains an 
electrolyte, it infiltrates the solvent which dissolves the electrolyte. First, the high polarity macromolecule, 
the desired low polar macromolecule, and desired electrolyte of a weight ratio are dissolved in a solvent The 
method and solvent to be used are the same as that of the manufacture method 5. Next, although the 
macromolecule matrix which removes the solvent and contains an electrolyte is produced, the solvent 
removal method Js the same as the manufacture method 5. Thus, the contained electrolyte is dissolved, 
while flooding the macromolecule matrix containing the produced electrolyte with the solvent which 
dissolves the electrolyte and infiltrating the solvent As for the amount of the solvent to infiltrate, it is 
desirable to consider as 10 % of the weight or more to the obtained solid polymer electrolyte. 
[0031] According to such a manufacture method, distribution of a macromolecule particle, the dissolution of 
a macromolecule, solvent removal sinking [ of liquid ] in. etc. are simple, and it becomes possible to 
manufacture a solid polymer electrolyte with the property which was excellent in the above with low 
operation of cost 

[0032] In addition, it turns out that the fine structures of the solid polymer electrolyte obtained differ by any 
of the above-mentioned manufacture method are used for the solid polymer electrolyte of this invention. 
The solid polymer electrolyte manufactured by the manufacture method 1 has the phase separation 
structure where an electrolytic solution as shown in drawing 1 consists of an amorphous high polarity 
macromolecule phase (ionic conduction way 1) into which it sank, and a low polar macromolecule phase 
(support phase 2) which left the particle shape. The solid polymer electrolyte manufactured by the 
manufacture method 2 has the phase separation structure where an electrolytic solution as shown in 
drawing 2 consists of an amorphous high polarity macromolecule phase (ionic conduction way 1) into which 
it sank, and a low polar macromolecule phase (support phase 2) which left the particle shape, and has 
further the 2nd ionic conduction way 3 which consists of an electrolytic solution formed in the shape of a 
mesh into the support phase 2. The solid polymer electrolyte manufactured by the manufacture methods 3- 
6 has 2 uniform phase separation structures where an electrolytic solution as shown in drawing 3 consists of 
an amorphous high polarity macromolecule phase (ionic conduction way 1) into which it sank, and a too 
amorphous low polar macromolecule phase (support phase 2). 

[0033] By the manufacture methods 1 and 2. since this is made from the macromolecule matrix which 
consists of a macromolecule particle floe which removed and produced the dispersion-medium object from 
macromolecule particle dispersion liquid, it is considered that the configuration of the macromolecule 
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particle used as^a basis remains. Moreover, in order to remain also not only between a high polarity 
macromolecule phase but between low polar macromolecule particles (for example, SBR particle), when it 
produces by the manufacture method 2, the electrolyte which dissolved into macromolecule particle 
dispersion liquid removes a diSpersion-medium object and a solvent is infiltrated next, the electrolyte which 
remained between the particle dissolves and it is thought that the 2nd Ionic conduction way which consists 
of an electrolytic solution is formed. Existence of this 2nd ionic conduction way is checked from the result 
of a transmission electron microscope. Moreover, the macromolecule matrix which formed the high polarity 
macromolecule component or the particle, and a low polar macromolecule component or a particle once it 
dissolved in the solvent is formation-less ****** about an amorphous phase as shown in drawing 3 . 
[0034] Although an example explains this invention to below an example in more detail, the contents of this 
invention are not restricted to those examples. In addition, the butadiene content in a low polar 
macromolecule. a low polar macromolecule particle, a high polarity macromolecule, and a high polarity 
macromolecule particle, the mixed ratio of a low polar macromolecule particle and a high polarity 
macromolecule particle, the mixed ratio of a low polar macromolecule component and a high polanty 
macromolecule component the electrolyte of an electrolytic solution and the kind of solvent and its rate of 
impregnation, and the ionic conductivity of the solid polymer electrolyte obtained further are collectively 
shown In the table among the material used in each example. Front Naka and HPP mean a high polarity 
macromolecule* and LPP means a low polar macromolecule. The item of denaturation shows the existence 
a polar organic component and a bridge formation component, it means that A contains the carboxyl 
denaturation component among polar organic conriponents, and B means containing the bridge formation 
component Moreover, ethylene carbonate and PC shall express propylene carbonate and, as for DME, 1. 2- 
dimethoxyethane, and 2-MeTHF shall express [ gamma-BL / gamma-butyrolactone and EC ] 2-methyl 
tetrahydrofuran with the term of the solvent of an electrolytic solution. A mean particle diameter is the 
value calculated by dynamicHight-scattering measurement 
[0035] [The example by the manufacture method 1] 

(Examples 1-17) The polystyrene / butadiene copolymer system latex (NipoiLX424 by Nippon Zeon Co., 
which carried out carboxyl denaturation, and the polyacrylonitrile / butadiene copolymer system latex 
(Nipol1571 by Nippon Zeon Co., Ltd.) which carried out carboxyl denaturation were mixed so that a solid- 
content weight ratio might become as it is shown in Table 1. Next developed this mixed latex on the glass 
petri dish, it was made to dry further in 105 degrees C and a vacuum (0.01 or less Torrs) after dryness by 
ordinary temperature and the ordinary pressure for 24 hours for 3 hours, and the rubber-like macromolecule 
matrix film was obtained. Next, it was immersed in the electrolytic solution of 1 mol/1 of the composition 
which showed this film in Table 2, and the solid polymer electrolyte of this invention was obtained. This 
solid-polymer-electrolyte film maintained the rubbery state, and showed sufficient mechanical strength. In 
addition, all the electrolyte concentration In the electrolytic solution in the following examples is the same as 
this example, and is 1 mol/l. 

[0036] (Examples 18-20) The polystyrene / butadiene copolymer system latex (NipolLX424 by Nippon Zeon 
Co.. Ltd.) which carried out carboxyl denaturation. and the polyacrylonltrile / butadiene copolymer system 
latex (Nipol1551 by Nippon Zeon Co.. Ltd.) were mixed so that a solid-content weight ratio might become as 
it is shown in Table 1. The subsequent process is the same as examples 1-17. The obtained solid-polymer- 
electrolyte film maintained the rubbery state, and showed sufficient mechanical strength. (Examples 21-23) 
Polystyrene / butadiene copolymer system latex (NipolLXIIO by Nippon Zeon Co., Ltd.), and the 
polyacrylonltrile / butadiene copolymer system latex (Nipol1571 by Nippon Zeon Co.. Ltd.) that carried out 
carboxyl denaturation were mixed so that a solid-content weight ratio might become as it is shown in Table 
1. The subsequent process is the same as examples 1-17. The obtained solid-polymer-electrolyte film 
maintained the rubbery state, and showed sufficient mechanical strength. 

[0037] (Examples 24-26) Polystyrene / butadiene copolymer system latex (NipolLXIIO by Nippon Zeon Co., 
Ltd.). and the polyacrylonitrile / butadiene copolymer system latex (Nipol1551 by Nippon Zeon Co., Ltd.) 
were mixed so that a solid-content weight ratio might become as it is shown in Table 1. The subsequent 
process is the same as examples 1-17. The obtained solid-polymer-electrolyte film maintained the rubbery 
state, and showed sufficient mechanical strength. 

[0038] (Examples 27-29) The polystyrene / butadiene copolymer system latex (Nipol 2750X5 by Nippon 
Zeon Co., Ltd.) which has a self-bridge formation component, and the polyacrylonitrile / butadiene 
copolymer system latex (Nipol1571 by Nippon Zeon Co., Ltd.) which carried out carboxyl denaturation were 
mixed so that a solid-content weight ratio might become as it is shown in Table 1. The subsequent process 
is the same as examples 1-17. The obtained solid-poly me r~electrolyte film maintained the rubbery state, 
and showed sufficient mechanical strength. 
[0039] O [Table 1] 



http://www4.ipdl.jpo.gojp/cgi-bin/tran_web_cgi_eije 



2003/07/04 



8/20 page 





LPPtl^ 


Hpp 


LPR/ 
^HPP 
SSit 


r-f-J IJL- ^JL. jrr* 

tit m 1 

\ / 




mm 




SiWT /oJ 




1 


0.1 5 


50.00 


A 


OJ4 


oO^OU 


A 

M 


30/ 70 


2 


0.15 


50.00 


A 

A 






A 


30/70 


3 


0.1 5 


50.00 


A 


0J4 


oO.OO 


A 


30/70 




O.l 5 


50.00 


A 


^v 1 >i 
0J4 


oO.OO 


A 
A 


30/70 


5 


0.1 5 


50.00 


A 


0J4 


60.00 


A 
A 


30/70 


6 


0.1 5 


50. OO 


A 


0J4 


60.00 


A 

A 


30/70 


T 

1 


O.l 5 


50,00 


A 

A 


O.I4 


oU.OO 


A 

A 


30/70 


8 


0.1 5 


50,00 


A 


O.I4 


oO,OU 


A 

A 


30/70 


9 


O.l 5 


50-00 


A 

A 




oO.OO 


A 

A 


50/50 


10 


O.l 5 


50-00 


A 


XN 1 yi 

0.14 


X^ XV /-N^V 


A 

A 


50/50 


i i 


O.l 5 


50.00 


A 


0.14 


60.00 


A 

A 


50/50 


12 


0.15 


50.00 


A 


0.14 


oO.OO 


A 


50/50 


13 


0.1 5 


50.00 


A 


0.14 


60.00 


A 


50/50 


14 


0.15 


50.00 


A 


O.I4 


60.00 


A 


50/ 50 


15 


O.l 5 


50.00 


A 


0.14 


60. OO 


A 


50/50 


16 


O.l 5 


50.00 


A 


O.I4 


XV XV /V 

60.00 


A 

A 


70/30 


17 


O.l 5 


50-00 


A 


0.14 


60.00 


A 

A 


70/30 


18 


0-1 5 


50.00 


A 


0. 19 


x^ y*s x\ XV 

60.00 




30/ 70 


19 


O.l 5 


50.00 


A 


0.19 


x^ X\ X^ x> 

60.00 




30/70 


20 


0.15 


50.00 


A 


0.19 


60.00 




50/50 


21 


0.05 


70.00 




0.14 


60.00 


A 


30/70 




0.05 


70.00 




O.I4 


60.00 


A 


30/70 

•■*^VX/^ 1 Nw' 


23 


0.05 


70.00 




0.14 


60.00 


A 


50/50 

Vx/ -NX Vx 




0.05 


70.00 




0.19 


60.00 




30/ 70 

WW/ t \J 


25 


0.05 


70.00 




O.l 9 


6O.O0 




30/70 


26 


0.05 


70.00 




O.l 9 


60.00 




50/50 


27 


O.IO 


50.00 


B 


O.I4 


60.00 


A 


30/ 70 


28 


O-fO 


50.00 


B 


0.14 


60.00 


A 


30/70 


29 


O.IO 


50.00 


B 


0.14 


60.00 


A 


50/50 



[0040] O [Table 2] 



http://vmw4Jpdljpo.gojp/cgi-bin/tran_web.cgLeije 



2003/07/04 



9/20 page 







(S/cm) 






(wt%) 


1 


LiPFc 


T-BL 


58.80 


1.2 E-3 


2 




y-BL 


57.00 


LO E-3 


3 


LiCl04 


T-BL ' 


59.60 


L4 E-3 


4 


Li CIO4 


X-BL /OME 


65.00 


2.8 E-3 


5 


LiCl04 


PC 


46.00 


3.7 E-4 


6 


Li CIO4 


PC/EC 


45:00 


4.0 E -4 


7 


Li AsFe 


PC/EC 


43.00 


3.2 E-4 


8 


Li AsFs 


EC/2Me-THF 


6 3.00 


2.3 E-3 


9 


LiClOn 


/-BL 


48.60 


8.1 E-4 


lO 




X-BL 


47.80 


8.6 E-4 


i 1 


L i B F4 




4 8.00 


5.6E-4 


12 


LiCFsSO^ 


X-BL 


47.1 0 


7.0 E-4 


13 




y-RL/DMF 


60.5O 


2.2 E-3 


14 




PC/DME 


62.70 


2.7 E-3 


15 


L i As Fe 




58 00 


2.3 E-3 


16 


LiC104 


X-BL/DME 


50.70 


L3 E-3 


17 


Li AsFe 


EC/2Me-THF 

w <— ITI^ lilt 


49.00 


LO E-3 


18 


Li CIO4 




56 00 


LO E-3 


19 


Li AsFe 


EC/2Me-THF 


59.60 


2.2 E-3 


20 


LiC104 


y-BL/DME 


55 60 


L9 E-3 


21 


1 i CI O4 




55 00 


1.2 E-3 


22 


Li AsFg 


EC/2Me -TMF 


6 ! .00 


2.1 E-3 


23 


Li CIOa 


y-BL /DME 


58 00 


L3 E-3 


24 


LtC IO4 


X-BL 


57.30 


9.6 E -4 


25 


LiAsFe 


EC/2Me-THF 


6 1.80 


2.1 E-3 


26 


LICIO4 


r-BL/DME 


58.00 


L3 E-3 


27 


LiCi04 


r-BL . 


55.00 


LO E-3 


28 


LiAsFe 


EC/2Me-THF 


59.30 


1.0 E-3 


29 


LIC1O4 


r-BL/OME 


60.10 


9.8 E-4 



[0041] [The example by the manufacture method 2] 

(Examples 30-45) The polystyrene / butadiene copolymer system latex (NipolLX424 by Nippon Zeon Co.. 
Ltd.) which carried out carboxyl denaturation, and the polyacrylonitrile / butadiene copolymer system latex 
(Nipol1571 by Nippon Zeon Co., Ltd) which carried out carboxyl denaturation were mixed so that a solid- 
content weight ratio might become as it is shown in Table 3, and 0.5 mols of electrolytes shown in Table 4 
were further dissolved to the unit formed element weight of a mixed latex into the mixed latex. Next, 
developed this mixed latex on the glass petri dish» it was made to dry further in 105 degrees C and a 
(0.01 or less Torrs) after dryness by ordinary temperature and the ordinary pressure for 24 hours for 3 
hours, and the rubber-like macromolecule matrix film was obtained. Next, it was immersed into the solvent 
which showed this film in Table 4, and the solid polymer electrolyte of this invention was obtained. This 
solid-polymer-electrolyte film maintained the rubbery state, and showed sufficient mechanical strength. 
[0042] (Examples 46-48) The polystyrene / butadiene copolymer system latex (NipolLX424 by Nippon Zeon 
Co., Ltd.) which carried out carboxyl denaturation, and the polyacrylonitrile / butadiene copolymer system 
latex (Nlpol1551 by Nippon Zeon Co., Ltd.) were mixed so that a solid-content weight ratio might become as 
it is shown in Table 3, and 0.5 mols of electrolytes shown in Table 4 were further dissolved to the unit 
formed element weight o.f a mixed latex into the mixed latex. The subsequent process is the same as 
examples 30-45. The obtained solid-polymer-electrolyte film maintained the rubbery state, and showed 
sufficient mechanical strength. 
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[0043] (Examples 49-51) Polystyrene / butadiene copolymer system latex (NipolLX1 10 by Nippon Zeon Co., 
Ltd), and the polyacrylonitnle / butadiene copolymer system latex (Nipol1571 by Nippon Zeon Co., Ltd.) that 
carried out carboxyl denaturation were mixed so that a solid-content weight ratio might become as it is 
shown in Table 3, and 0.5 mols of electrolytes shown in Table 4 were further dissolved to the unit formed 
element weight of a mixed latex into the mixed latex. The subsequent process is the same as examples 30- 
45. The obtained solid-polymer-electrolyte film maintained the rubbery state, and showed sufficient 
mechanical strength. 

[0044] (Examples 52-54) Polystyrene / butadiene copolymer system latex (NipolLXIIO by Nippon Zeon Co., 
Ltd.), and the polyacrylonitrile / butadiene copolymer system latex (Nipol1551 by Nippon Zeon Co., Ltd.) 
were mixed so that a solid--content weight ratio might become as it is shown in Table 3, and 0.5 mols of 
electrolytes shown in Table 4 were ftirther dissolved to the unit formed element weight of a mixed latex into 
the mixed latex. The subsequent process is the same as examples 30-45. The obtained solid-polymer- 
electrolyte film maintained the rubbery state, and showed sufficient mechanical strength. 
[0045] (Examples 55-57) The polystyrene / butadiene copolymer system latex containing a self-bridge 
formation component (NIpol 2570X5 by Nippon Zeon Co., Ltd.), and the polyacrylonitrile / butadiene 
copolymer system latex (Nipol1571 by Nippon Zeon Co., Ltd) which carried out carboxyl denaturation were 
mixed so that a solid-content weight ratio might become as it is shown in Table 3. and 0.5 mols of 
electrolytes shown in Table 4 were further dissolved to the unit formed element weigf^t of a mixed latex into 
the m.xed latex. The subsequent process is the same as examples 30-45. The obtained solid-polymer- 
electrolyte film maintained the rubbery state, and showed sufficient mechanical strength 
[0046] O [Table 3] 
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HPP n=f 




Tit. TJt 

( /im ) 


^ -r 




( Mfn ) 

\ www f 


J / y y 






30 






A 

M 






A 
M 


30/ 70 


3 1 


U. 1 o 




A 

A 






A 
A 


30/ 70 


32 


U*l D 




A 

A 


0.14 


bO.OO 


A 
A 


30/ 70 


33 






A 


0.i4 




A 
A 


30/ 70 


34 


U. 1 D 




A 

A 


0, 14 


oO.OO 


A 
A 


30/ 70 


35 


n 1 ^ 




A 
M 


r\ 1 yl 




A 
A 


30/70 


36 


n 1 




A 
M 


r\ \ zi 

\J * ! H 




A 
A 


30/ 70 


37 


n I ^ 




A 
A 






A 
A 


30/ 70 


38 


W» 1 ^ 




A 
A 


r\ f /I 


oO.OO 


A 

A 


50/50 


39 


L/. I D 




A 

A 




oO.OO 


A 

A 


50/50 


40 


U.I D 


dO^OO 


A 


0J4 


60-00 


A 


50/ 50 


4 1 


1 e 
\J, I D 


DU^UO 


A 

A 


O.I4 


OU.UO 


A 

A 




42 




DO.OO 


A 


OJ4 


60-00 


A 


50/ 50 


43 


UJ O 


50.00 


A 


OJ4 


60. GO 


A 


WW/ ««/ W 


44 




50,00 


A 


O.I4 


60.00 


A 




45 






A 

A 


U«l4 


oO*00 


A 




46 


\J*9 O 




A 

A 


O J 9 


60.00 




30/ 70 


47 


1 C 

! D 




A 

A 


o J y 


oO.OO 




30/ 70 

NX»*-// / \,X 


48 


1 *s 
v^. 1 O 


DU, UU 


A 

A 


OJ9 


oO*00 




50/50 


49 




70.00 




O.I 4 


x^ /*v XX XX 

60.00 


A 


30/ 70 


50 


0.05 


70, OO 




O.I4 


60.00 


A 


"^n/yn 


5 1 


0.05 


70,00 




O.I4 


60.00 


A 




52 


yJmVJO 






u. 1 y 


x^ x\ x% 

60.00 




osj/ ( U 


53 


0,05 


70.00 




O.I 9 


60.00 




30/ 70 


54 


0.05 


7O.O0 




OJ9 


60. OO 




50/50 


55 


O.IO 


50.00 


B 


O.I 4 


60.00 


A 


30/70 


56 


OJO 


50.00 


B 


O.I4 


60.00 


A 


30/ 70 


57 


O-IO 


50.00 


B 


0.14 


60.00 


A 


50/50 



[0047] O [Table 4] 
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^ 7ir yM^^ 
(S/cm) 






(wt%) 


30 


LiC104 


X-BL 


58. 00 


1.8 E-3 


3 1 


LiBF^ 


/-BL 


57.00 


9.9E-4 


32 


LiCF3S03 


X-BL 


55.40 


8.8E-4 


33 


LiC104 


?^-BL /DME 


60. 90 


I.8E-3 


34 


LIC104 


PC 


45.00 


5.0E-4 


35 


LiCl04 


PC/ DME 


6 1. 00 


L9E-3 


36 


LiAsFe 


PC/EC 


45.60 


5.2 E-4 


37 


LiAsFe 


EC/2Me-THF 


62.00 


L8 E-3 


38 


LiC104 


r-BL 


50.60 


9.8 E-4 


39 


LiBF4 


X-BL 


50.90 


L2E-3 


40 


LiCF3S03 


X-BL 


49.80 


LOE-3 


4 1 


LIGIO4 


y-BL/DME 


58.30 


L2 E-3 


42 


LiC104 


PC/ DME 


60.30 


LO E-3 


43 


LiAsFe 


EC/2Me-THF 


6 LOO 


L9 E-3 


44 


LiC104 


y-BL/DME 


5 LOO 


8.9E-4 


45 


Li As Fe 


EC/2Me-THF 


48. 90 


LI E-3 


46 


Li CIO4 


y-BL 


5 1 .90 


1.2 E-3 


47 


Li As Fe 


EC/2Me-TMF 


49. 80 


I.OE-3 


48 


LiCi04 


y-BL/DME 


58 20 


L2 E-3 


49 


LiC104 


y- B L 


60 00 


L2E-3 


50 


LiAsFe 


EC/2Me-THF 


1 no 


2.3 E-3 


5 1 




X-RL / DME 




8.9E-4 


52 


LiC104 


y-B L 


49.00 


L( E-3 


53 


LiAsFe 


EC/2Me-THF 


5 1 .90 


L2E-4 


54 


LiC104 


r BL/DME 


49.80 


2.1 E-3 


55 


LiC104 


y-BL 


58.2 0 


L4 E-3 


56 


LiAsFe 


EC/2Me-THF 


57.00 


L2 E-3 


57 


LiC104 


y-BL /DME 


6 1 .00 


2.1 E-3 



[0048] [The example by the manufacture method 3] 

(Examples 58-74) The polystyrene / butadiene copolymer system latex (NipolLX424 by Nippon Zeon Co.. 
Ltd.) which carried out carboxyt denaturation, and the polyacrylonitrile / butadiene copolymer system latex 
(Nipol1571 by Nippon Zeon Co.. Ltd) which carried out carboxyl denaturation were mixed so that a solid- 
content weight ratio might become as it is shown in Table 5. Next, developed this mixed latex on the glass 
Petri dish. It was made to dry further in 105 degrees C and a vacuum (0.01 or less Torrs) after dryness by 
ordinary temperature and the ordinary pressure for 24 hours for 3 hours, and the rubber-like macromolecule 
matrix film was obtained. Next, this film was dissolved into the solvent (tetrahydrofuran) and the polymer 
solution was produced. The solvent in this polymer solution was removed on the same conditions as the 
above-mentioned dryness method, and the macromolecule matrix film was obtained. Furthermore, it was 
immersed into the electrolytic solution of the composition which showed this film in Table 6. and the solid 
polymer electrolyte of this invention was obtained. This solid-polymer-electrolyte film maintained the 
rubbery state, and showed sufficient mechanical strength. 

[0049] (Examples 75-77) The polystyrene / butadiene copolymer system latex (NipolLX424 by Nippon Zeon 
Co.. Ltd.) which carried out carboxyl denaturation, and the polyacrylonitrile / butadiene copolymer system 
latex (Nipol1551 by Nippon Zeon Co., Ltd.) were mixed so that a solid-content weight ratio might become as 
it is shown in Table 5. The subsequent process is the same as examples 58-74. The obtained solid-polymer- 
electrolyte film maintained the rubbery state, and showed sufficient mechanical strength. 
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[0050] (Examples 78-80) Polystyrene / butadiene copolymer system latex (NipolLXIIO by Nippon Zeon Co., 
Ltd), and the polyacrylonitrlle / butadiene copolymer system latex (Nipol1571 by Nippon Zeon Co., Ltd.) that 
carried out carboxyl denaturation were mixed so that a solid-content weight ratio might become as it is 
shown in Table 5. The subsequent process is the same as examples 58-74. The obtained solid-polymer- 
electrolyte film maintained the rubbery state, and showed sufficient mechanical strength. 
[0051] (Examples 81-83) Polystyrene / butadiene copolymer system latex (NipolLXIIO by Nippon Zeon Co.. 
Ltd.X and the polyacrylonitrile / butadiene copolymer system latex (Nipoi1551 by Nippon Zeon Co., Ltd.) 
were mixed so that a solid-content weight ratio might become as it is shown in Table 5. The subsequent 
process is the same as examples 58-74. The obtained solid-polymer-electrolyte film maintained the rubbery 
state, and showed sufficient mechanical strength. 

[0052] (Examples 84-86) The polystyrene / butadiene copolymer system latex (Nipol 2750X5 by Nippon 
Zeon Co., Ltd.) which has a self-bridge formation component, and the polyacrylonitrile / butadiene 
copolymer system latex (Nipol1571 by Nippon Zeon Co., Ltd.) which carried out carboxyl denaturation were 
mixed so that a solid-content weight ratio might become as it is shown in Table 5. The subsequent process 
is the same as examples 58-74. The obtained solid-polymer-electrolyte film maintained the rubbery state, 
and showed sufficient mechanical strength. 

[0053] O [Table 5] 





LPP^iT- 


Hpp ni- 


-^HPP 

MM it. 


{ fj.m ) 


S(wt%) 




( fJ.rr\ ) 


fi(WtVo) 




58 


0.1 5 


50.00 


A 


0.14 


60.00 


A 


30/ 70 


59 


O.I 5 


50.00 


A 


0.14 


60-00 


A 


30/ 70 


60 


0.1 5 


50.00 


A 


0.14 


60.00 


A 


30/70 


6 1 


O.I 5 


50.00 


A 


0.14 


60.00 


A 


30/ 70 


62 


O.I 5 


50.00 


A 


O.I4 


60.00 


A 


30/ 70 


63 


O.I 5 


50.00 


A 


0.14 


60.00 


A 


30/ 70 


64 


O.I 5 


50.00 


A 


0.14 


60.00 


A 


30/ 70 


65 


OJ5 


50.00 


A 


0.14 


60.00 


A 


30/70 


66 


0.15 


50.00 


A 


0.14 


60. OO 


A 


50/50 


67 


O.l 5 


50. OO 


A 


0,14 


60.00 


A 


50/50 


68 


O-l 5 


50.00 


A 


0.14 


60-00 


A 


50/ 50 


69 


0.15 


50.00 


A 


0.14 


60.00 


A 


50/ 50 


70 


0.15 


50.00 


A 


0.14 


60.00 


A 


50/50 


7 1 


O.l 5 


50.00 


A 


O.I4 


60-00 


A 


50/ 50 


72 


O.l 5 


50,00 


A 


0.14 


60.00 


A 


50/50 


73 


OJ 5 


50.00 


A 


0.14 


60.00 


A 


70/ 30 


74 


O.l 5 


50.00 


A 


0.14 


60.00 


A 


70/ 30 


75 


O.l 5 


50.00 


A 


0.19 


60.Q0 




30/ 70 


76 


0.15 


50.00 


A 


0.19 


60.00 




30/ 70 


77 


O.l 5 


50.00 


A 


0.19 


60.00 




50/50 


78 


0.05 


70.00 




0.14 


60.00 


A 


30/ 70 


79 


0.05 


70.00 




0.14 


60.00 


A 


30/7O 


BO 


0.05 


70.00 




0.14 


6O,O0 


A 


50/50 


8 1 


0.05 


70.00 




0.19 


60.00 




30/ 70 


82 


0.O5 


70.00 




0.19 


60.00 




30/ 70 


83 


0.05 


70.00 




0.19 


60.00 




50/50 


84 


O.IO 


50.00 


B 


0.14 


60.00 


A 


30/ 70 


85 


0.10 


50.00 


B 


0.14 


60,00 


A 


30/70 


86 


0.10 


50.00 


B 


0.14 


60.00 


A 


50/50 
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» [0054] O CTable 6] 







(S/cm) 


mmn 


mm 


\ w T /o / 


%_/ o 


LiPFe 


y-BL 


D 1 .90 


1.4 E-3 




LiBF4 






1. 1 E-3 


fiO 


L1CF3SO3 






1.6 E-3 


6 1 


L1CIO4 


/ -BL /DIVi t 




2.3E-3 


62 


L1CIO4 


PC 


Ho . vJvJ 


4.3 E-4 


63 


L 1 CI O4 


n U / U 1 vl c 




1.9 E-3 


64 


LiAsFe 


PC/EC 




2.9 E~4 


65 


LiAs Fe 


EC/2Me-THF 




2. 1 E-3 




LiC104 


T-BL 




6.9E— 4 


67 


LiPFe 


r-BL 


48.00 


5.9 E— 4 


v.? w 


LiBF4 


X-BL 


49.00 


8, BE— 4 




LiCF3S03 


r-BL 


47.30 


6.9 E — 4 




L1CIO4 


y-BL/DME 


58.00 


1 . 8 E— 3 


7 1 


LICIO4 


PC/DME 


59.30 


I.7E-3 


77* 


LiAsFe 


EC/2Me-THF 


60. 6O 


2.0 E— 3 


73 


LiC104 


r-BL/DME 


53.20 


8.9E — 4 


74 


LiAsFe 


EC/21Vle-THF 


50.00 


8.9E — 4 


7*^ 


LiC104 


r-BL 


58. 00 


L2E-3 


76 

• Km* 


LiAsFe 


EC/2Me-THF 


60. 1 0 


LO E-3 


77 


LiCL04 


r-BL/OME 


6 L90 


1 .9 E— 3 


7ft 


LjC104 


r-BL 


58.00 


2 OE— 3 




LiAsFe 


EC/2Me-TMF 


55.50 


1.8 E— 3 


so 


LiCl04 


r-BL/DME 


56.60 


1 .0 E--3 


8 1 


LiCl04 


r-BL 


59.00 


9.6E— 4 


82 


LiAsFe 


EC/2Me-THF 


60.20 


I.9E-3 


83 


LiC104 


r-BL /DME 


58. 00 


I.6E-3 


84 


LiCl04 


r-BL 


58.60 


1.2 E-3 


85 


LiAsFe 


EC/2Me-THF 


63.20 


2-1 E-3 


86 


LiC104 


r BL/OME 


56. 90 


9.8E-4 



[0055] [The example by the manufacture method 4] 

(Examples 87-102) The polystyrene / butadiene copolymer system fatex (NipolLX424 by Nippon Zeon Co., 
Ltd.) which carried out carboxyl denaturation. and the polyacrylonitrile / butadiene copolymer system latex 
(Nipol1571 by Nippon Zeon Co.. Ltd.) which carried out carboxyl denaturation were mixed so that a solid- 
content weight ratio might become as it is shown in Table 7. and 0.5 mols of electrolytes shown in Table 8 
were further dissolved to the unit formed element weight of a mixed latex into the mixed latex. Next, 
developed this mixed latex on the glass petri dish, it was made to dry further in 1 05 degrees 0 and a 
(0.01 or less Torrs) after dryness by ordinary temperature and the ordinary pressure for 24 hours for 3 
hours, and the rubber-like macromolecule matrix film was obtained. Next, this film was dissolved into the 
solvent (tetrahydrofuran) and the polymer solution was produced. The solvent in this polymer solution was 
removed on the same conditions as the above-mentioned dryness method, and the macromolecule matrix 
film was obtained. Furthermore, it was immersed into the solvent which showed this film in Table 8, and the 
solid polymer electrolyte of this invention was obtained. This solid-polymer-electrolyte film maintained the 
rubbery state, and showed sufficient mechanical strength. 
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[0056] (Examples 103-105) The polystyrene / butadiene copolymer system latex (NipotLX424 by Nippon 
Zeon Co., Ltd.) which carried out carboxyl denaturation, and the polyacrylonitriie / butadiene copolymer 
system latex (Nipol1551 by Nippon Zeon Co.. Ltd.) were mixed so that a solid-content weight ratio might 
become as it is shown in Table 7. and 0.5 mols of electrolytes shown in Table 8 were further dissolved to 
the unit formed element weight of a mixed latex into the mixed latex. The subsequent process is the same 
as examples 87-102. The obtained solid-polymer-electrolyte film maintained the rubbery state, and showed 
sufficient mechanical strength. 

[0057] (Examples 106-108) Polystyrene / butadiene copolymer system latex (NipolLXIIO by Nippon Zeon 
Co.. Ltd.), and the polyacrylonitriie / butadiene copolymer system latex (Nipo!1571 by Nippon Zeon Co., Ltd.) 
that carried out carboxyl denaturation were mixed so that a solid-content weight ratio might become as it is 
shown in Table 7, and 0.5 mols of electrolytes shown in Table 8 were further dissolved to the unit formed 
element weight of a mixed latex into the mixed latex. The subsequent process is the same as examples 87- 
102. The obtained solid-polymer-electrolyte film maintained the rubbery state, and showed sufficient 
mechanical strength. 

[0058] (Examples 109-111) Polystyrene / butadiene copolymer system latex (NipolLXIIO by Nippon Zeon 
Co., Ltd.), and the polyacrylonitriie / butadiene copolymer system latex (Nipoll551 by Nippon Zeon Co.. Ltd.) 
were mixed so that a solid-content weight ratio might become as it is shown in Table 7, and 0.5 mols of 
electrolytes shown in Table 8 were further dissolved to the un'tt formed element weight of a mixed latex Into 
the mixed latex. The subsequent process is the same as examples 87-102. The obtained solid-polymer- 
electrolyte film maintained the rubbery state, and showed sufficient mechanical strength. 
[0059] (Examples 112-114) The polystyrene / butadiene copolymer system latex containing a self-bridge 
formation component (Nipol 2570X5 by Nippon Zeon Co.. Ltd.), and the polyacrylonitriie / butadiene 
copolymer system latex (Nipol 1571 by Nippon Zeon Co., Ltd.) which carried out carboxyl denaturation were 
mixed so that a solid-content weight ratio might become as it is shown in Table 7, and 0.5 mols of 
electrolytes shown in Table 8 were further dissolved to the unit formed element weight of a mixed latex into 
the mixed latex. The subsequent process is the same as examples 87-102. The obtained solid-polymer- 
electrolyte film maintained the rubbery state, and showed sufficient mechanical strength. 
[0060] O [Table 7] 
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HPP 


LPR/ 


















fir ^ 


( itm ) 


a(wt%) 


( Atm ) 


fi(wt%) 




87 


0.1 5 


50.00 


A 


0,I4 


60.00 


A 


30/ 70 


88 


0.!5 


50.00 


A 


0.14 


60-00 


A 


30/ 70 


89 


O 1 5 


50 OO 


A 


O.I4 


60.00 


A 


30/70 


90 


O 1 *s 




A 


0.14 


60. OO 


A 


30/ 70 


91 




50.00 


A 


O 14 


60 OO 


A 


30/70 


92 


O 1 5 


50.00 


A 


0.14 


60.00 


A 


30/70 


93 


O.l 5 


50.00 


A 


O.I4 


60.00 


A 


30/ 70 


94 


O.I 5 


50.00 


A 


0.14 


60. OO 


A 


30/70 


95 


O.l 5 


50.00 


A 


O.I4 


60.00 


A 


50/50 


96 


O.l 5 


50.00 


A 


0J4 


60.00 


A 


50/50 


97 


O 1 5 


50 OO 

. ^^^^ m ^/^y 


A 


OJ4 


60.00 


A 


50/ 50 


98 


O 1 5 


50.00 


A 


OJ4 


60.00 


A 


50/50 


99 






A 


O 14 


60 OO 


A 


5O/50 


lOO 


O 1 5 


50 OO 


A 


0.14 


60 OO 


A 


50/50 


lOI 


O.l 5 


50 OO 


A 


O.I4 


60 OO 


A 


70/ 30 


J02 


O.l 5 


50.00 


A 


O.I4 


60.00 


A 


70/ 3 O 


I03 


O.l 5 


50 OO 


A 




60 OO 




30/ 70 


I04 


O 1 5 


50.00 


A 


0.19 


60.00 




30/ 70 


I05 


O 1 5 


50 OO 


A 


O 1 9 


60-00 




50/ 50 


106 


O 05 


70 no 




O 14 


GO OO 


A 


30/ 70 


107 




70 nn 






AO on 


A 

h\ 


3O/70 


ICS 




f yJ^yJKJ 






CLr\ r\r\ 


A 
A 


50/50 


I09 




70 OO 




0, 19 


60.00 




30/70 


1 lO 


0.05 


70.00 




O.I9 


60.00 




30/ 70 


1 1 i 


0.05 


70.00 




0.19 


60.00 




50/ 5 O 


1 12 


O.IO 


50.00 


B 


O.I4 


60.00 


A 


30/ 70 


1 13 


O.IO 


50.00 


B 


0.14 


60.00 


A 


30/70 


1 14 


O.IO 


50.00 


B 


0.14 


60.00 


A 


50/ 50 



[0061] O [Table 8] 
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rty tic i£)l 


mmnmm. 


( S/cm) 


-Ulf SL'JJ JF#P* 




(wt%) 


87 


LiC104 


r-BL 


55.00 


1.7 E-3 


88 


LiBF4 


X-BL 


56. 30 


1.4 E-3 


89 


LiCF3S03 


r-BL 


58.90 


1. 1 E-3 


90 


LiC104 


r-BL/DME 


60. 1 0 


2.1 E-3 


9 1 


LiC104 


PC 


45.00 


7.1 E-4 


92 


LiC104 


PC/DME 


60.00 


1 .9E— 3 


93 


LiAsFe 


PC/EC 


48 .00 


8.8E-4 


94 


LiAsFe 


EC/2Me-THF 


6 0.00 


2.2 E-3 


95 


LiC104 


r-BL 


49.00 


9.0E-4 


96 


LjBF4 


r-BL 


50.20 


6.8E-4 


97 


L4CF3SO3 


r-BL 


51 .30 


7. 1 E-4 


98 


LiG104 


r-BL/DME 


55.20 


I.5E-3 


99 


LiGIOa 


PC/DME 


57.30 


I.2E-3 


100 


LiAsFe, 


EC/2Me-THF 


56.90 


1 . 1 E-3 


lO 1 


LICi04 


r-BL/DME 


60.00 


2.1 E-3 


102 


LiAsFe 


EC/2Me-THF 


62.40 


2.6 E-3 


103 


LiC104 


r-BL 


52. 00 


8.6E-4 


104 


Li As Fe 


EC/2Me-TfVIF 


57.60 


I.4E-3 


I05 


LiCi04 


r-BL/DME 


53.90 


9.4E-4 


106 


LiC104 


r-BL 


55.30 


l,2E-3 


107 


Li As Fe 


EC/2Me-THF 


56. 90 


1 . 1 E-3 


108 


LiCl04 


r-BL/DME 


60.00 


2.1 E-3 


109 


LiC104 


r-BL 


54. 30 


8.6E-4 


110 


LiAsFe 


EC/2Me-THF 


58.00 


I.9E-3 


i 1 1 


LjG104 


r BL/DME 


57-00 


1 . 1 E-3 


1 1 2 


LiC104 


r-BL 


55.00 


9.5E-4 


1 I 3 


LiAsFe 


EC/2Me-THF 


56.90 


9.3E-4 


1 14 


LiC104 


r-BL/OME 


59.10 


1.1 E-3 



[0062] [The example by the manufacture method 5] 

(Examples 115-119) It mixed by the weight ratio which showed polystyrene / butadiene copolymer (NipolNS 
[ by Nippon Zeoh Co., Ltd. ]- 210). and the polyacrylonitrile / butadiene copolymer ( Acrylonitorile/butadien 
copolymer 530 made from Scientific Polymer) in Table 9, it was dissolved into the solvent (tetrahydrofuran), 
and the polymer solution was produced. Next, the polymer solution was developed on the glass petri dish, it 
was made to dry further in 105 degrees C and a vacuum (0.01 or less Torrs) after dryness by ordinary 
temperature and the ordinary pressure for 24 hours for 3 hours, the solvent was removed, and the rubber- 
like macromolecule matrix film was obtained. Next, it was immersed into the electrolytic solution of the 
composition which showed this film in Table 10, and the solid polymer electrolyte of this invention was 
obtained This solid-polymer^electrolyte film maintained the rubbery state, and showed sufficient mechanical 
strength. 

[0063] (Examples 120-123) It mixed by the weight ratio which showed polystyrene / butadiene copolymer 
(NipolNS[ by Nippon Zeon Co., Ltd. ]- 210), and the polyacrylonitrile / butadiene copolymer (super~[ by 
Nippon Zeon Co., Ltd. ] high grade NBR FN- 4001) in Table 9. it was dissolved into the solvent 
(tetrahydrofuran), and the polymer solution was obtained. The process after it is the same as examples 115- 
119. The obtained solid-polymer-electrolyte film maintained the rubbery state, and showed sufficient 
mechanical strength. 
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[0064] (Example 124) It mixed by the weight ratio which showed the polyacrylonitrile / butadiene copolymer 
(Nipol 1072 by Nippon Zeon Co.. Ltd.) which carried out carboxyl denaturation with polystyrene / butadiene 
copolymer (NipolNS[ by Nippon Zeon Co.. Ltd. ]- 210) in Table 9. it was dissolved into the solvent 
(tetrahydrofuranX and the polymer solution was obtained. The process after it is the same as examples 115- 
119. The obtained solid-polymer-electrolyte film maintained the rubbery state, and showed sufficient 
mechanical strength. 

[0065] (Example 125) It mixed by the weight ratio which showed the polystyrene / butadiene copolymer 
(Nipoll009 by Nippon Zeon Co., Ltd.), and the polyacrylonitrile / butadiene copolymer (super-[ by Nippon 
Zeon Co., Ltd. ] high grade NBR FN- 4001) containing the bridge formation component in Table 9, it was 
dissolved into the solvent (tetrahydrofuran), and the polymer solution was obtained. The process after it is 
the same as examples 115-119. The obtained solid-polyTier-electrolyte film maintained the rubbery state, 
and showed sufficient mechanical strength. 

[0066] O [Table 9] 



-A: F*J 




HPP 


LPR/ 

o^pp 










1 15 


75.00 




49.00 




30/70 


1 16 


75.00 




49.00 




30/70 


1 17 


75.00 




49. OO 




50/50 


1 18 


75- GO 




49.00 




50/50 


1 19 


75. OO 




49.00 




70/ 30 


I20 


75.00 




60.00 




30/ 70 


12 1 


75. OO 




60.OO 




30/70 


122 


75. OO 




60.00 




50/ 50 


123 


75. OO 




60.00 




50/ 50 


124 


75. OO 




73.00 




30/ 70 


125 


76.50 


B 


60.00 


A 


30/ 70 



[0067] O [Table 10] 







(S/cm) 


-mmn 


mm 


(wt%) 


1 15 


LiC I04 


X-BL 


47.20 


E-4 


1 16 


LiAsFe 


EC/2Me-THF 


52. 10 


E-3 


1 17 


LiCl04 


r-BL 


44.60 


E-4 


1 16 


Li AsFe 


EC/2Me-THF 


50.00 


E-3' 


1 19 


LiAsFe 


EC/2Me-THF 


46.90 


E-4 


I20 


LiCi O4 


r-BL 


45.60 


E-4 


12 1 


LiAsFe 


EC/2Me-THF 


46. 1 0 


E-4 


122 


LiCi O4 


r-BL 


43.90 


E-4 


123 


Li As Fe 


EC/2Me-TMF 


48 . 90 


E-4 


124 


LiC 1 04 


r-BL 


50. 90 


E-4 


125 


LiCi O4 


r-BL 


53 .80 


E-3 



[0068] [The example by the manufacture method 6] 

(Examples 126-130) It mixed by the weight ratio which showed polystyrene / butadiene copolymer (NipolNS 
[ by Nippon Zeon Co., Ltd. ]- 210), and the polyacrylonitrile / butadiene copolymer ( Ac ry lonitorile/butadien 
copolymer 530 made from Scientific Polymer) in Table 11, it was dissolved into the solvent 
(tetrahydrofuranX and the polymer solution was produced. Furthermore, it was made to dissolve so that it 
may become 0.5 mol/l to a macromolecule weight into this polymer solution, and the electrolyte shown in 
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Table 12 was made into the macromolecule/electrolytic solution. Next, the macromolecule/electrolytlc 
* solution was developed on the glass petri dish, it was made to dry further in 105 degrees C and a vacuum 

(0.01 or less Torrs) after dryness by ordinary temperature and the ordinary pressure for 24 hours for 3 
hours, the solvent was removed, and the rubber-like macromolecule matrix film was obtained. Next, it was 
immersed into the solvent which showed this film in Table 12. and the solid polymer electrolyte of this 
invention was obtained. This solid-polymer-electrolyte film maintained the rubbery state, and showed 
sufficient mechanical strength. 

[0069] (Examples 131-134) It mixed by the weight ratio which showed polystyrene / butadiene copolymer 
(NipolNSC by Nippon Zeon Co.. Ltd ]- 210), and the polyacrylonitrile / butadiene copolymer (super-[ by 
Nippon Zeon Co.. Ltd. ] high grade NBR FN- 4001) in Table 11. it was dissolved into the solvent 
(tetrahydrofuran), and the polymer solution was obtained. Furthermore, it was made to dissolve so that it 
may become 0.5 mol/l to a macromolecule weight into this polymer solution, and the electrolyte shown in 
Table 12 was made into the macromolecule/electrolytic solution. The process after it is the same as 
examples 126-130. The obtained solid-polymer-electrolyte film maintained the rubbery state, and showed 
sufficient mechanical strength. 

[0070] (Example 135) It mixed by the weight ratio which showed the polyacrylonitrile / butadiene copolymer 
(Nipol 1072 by Nippon Zeon Co.. Ltd.) which carried out carboxyl denaturation with polystyrene / butadiene 
oopo\ymer (NipolNS[ by Nippon Zeon Co., Ltd. ]- 210) in Table 11, it was dissolved into the solvent 
(tetrahydrofuran), and the polymer solution was obtained. Furthermore, it was made to dissolve so that it 
may become 0.5 mol/l to a macromolecule weight into this polymer solution, and the electrolyte shown in 
Table 1 2 was made into the macromolecule/electrolytic solution. The process after it is the same as 
examples 126-130. The obtained solid-polymer-electrolyte film maintained the rubbery state, and showed 
sufficient mechanical strength. 

[0071] (Example 136) It mixed by the weight ratio which showed the polystyrene / butadiene copolymer 
(NtpollOOd by Nippon Zeon Co., Ltd,), and the po]yacry\on'ftri}e / butadiene copofymer (super-[ by Nippon 
Zeon Co., Ltd. ] high grade NBR FN- 4001) containing the bridge formation component in Table 1 1. it was 
dissolved into the solvent (tetrahydrofuran), and the polymer solution was obtained. Furthermore, it was 
made to dissolve so that it may become 0.5 mol/l to a macromolecule weight into this polymer solution, and 
the electrolyte shown in Table 12 was made into the macromolecule/electrolytic solution. The process after 
it is the same as examples 126-130. The obtained solid-polymer-electrolyte film maintained the rubbery 
state, and showed sufficient mechanical strength. 
[0072] O [Table 11] 





LPP 


HPP fiSt^^ 


LPR/ 

'4^pp 










126 


75.00 




49.0G 




30/70 


127 


7 5. GO 




49,GO 




30/70 


128 


75.00 




49.GG 




50/ 5G 


129 


75.00 




49.GG 




50/50 


I30 


75. GO 




49. GO 




70/ 30 


13 1 


75. GO 




60. GO 




30/ 70 


1 32 


75. CO 




60, GO 




30/ 70 


133 


75. GO 




6G.OO 




50/50 


134 


75. GO 




SO. GO 




50/50 


135 


75. GO 




73. GO 




30/ 70 


136 


76. 50 


B 


60.00 


A 


30/70 



[0073] O [Table 12] 
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^-*-* J-/.- /fit 
■333- m 




( S/cm ) 




mm 


«J3 OC 

(wt%) 


126 


\ i C \ Oil 




48 90 


E-4 


127 


1 1 i> 1 O 


FC/2Me-THF 


53. 90 


E~3 


128 


1 i r 1 O/i 




45 60 


E~4 


129 


i i A < F^A 


FT /?Mf>-THF 




E-3 


130 




FC/2Me-THF 

1 — \^ f c— Ivi^ i III 


48. 60 


E-4 


13 I 




X-BL 


45 60 


E-4 


132 


Li AsFe 


EC/2Me-THF 


48.90 


E-4 


133 


LiClOn 


X-BL 


46.90 


E-4 


134 


Li AsFg 


EC/2Me-TMF 


50. lO 


E-3 


135 


LiC 1 04 


r-BL 


50.90 


E-4 


136 


LiCiOA 


r-BL 


55. 90 


E-3 



[0074] 

[Effect of the Invention] Since ion conductivity is demonstrated by the electrolytic solution of the 2nd ionic 
conduction way formed in the shape of a mesh into the support phase which consists of the electrolytic 
solution and/or low polar macromolecule which sank into the high polarity macromolecule phase which forms 
an ionic conduction way according to the solid polymer electrolyte of this invention as explained in full detail 
above, ion conductivity large improvement is attained as compared with the conventional solid polymer 
electrolyte. Moreover, for the support phase, since it consists of a low polar macromolecule. it is not 
plasticized by sinking [ of an electrolytic solution ] in, and sufficient mechanical strength is 
Moreover, Bcoor^m^ to the manufacture method of the solid polymer electrolyte of this invention, 
distribution of a macromolecule particle, the dissolution of a macromolecule, solvent removal, sinking [ of 
liquid ] in, etc. are simple, and it becomes possible to manufacture a solid polymer electrolyte with the 
property which was excellent in the above with low operation of cost, therefore — according to this 
invention — a mechanical strength — excelling — in addition — and the solid polymer electrolyte which has 
high ionic conductivity can be obtained at a simple process by the low cost 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the us of this translation, 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Drawing 1 is the cross section showing the structure of an example of the solid polymer electrolyte 
produced by the manufacture method 1 of this invention. Drawing 2 is the cross section showing the 
structure of an exanrtple of the solid polymer electrolyte produced by the manufacture method 2 of this 
invention. Drawing 3 is the cross section showing the structure of an example of the solid polymer 
electrolyte produced by the nnanufacture methods 3-*6 of this invention. Drawing 4 is a photograph in which 
the particulate structure of the solid polymer electrolyte produced by the manufacture method 1 of this 
invention is shown. 
[Description of Notations] 

1 C — 2nd ionic conduction way ] — An ionic conduction way, 2 — A support phase, 3 
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DRAWINGS 



'Drawing 1] 




[Drawing 2] 
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Drawing 3] 




[Drawing 4] 
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